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^@ Tricyclic compounds represented by formula (I): 

IS / n 
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ftj wherein 

— represents single bond or double bond; 
Xt -Xa represents *CH20*, 
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wherein I represents 0, 1 or 2, -Chfe-CHa-, or -CH =*ChK 
W represents -S-or =CH-; 
n ts 1, 2, 3, or 4; 

one of R A and R B represents hytfoogen and the other represents -Y-M wherein Y represents single bond, 
-CfVRMChfeWi or -CR lB CRMCHa)m wherein each of R 1 and R 2 Independently represents hydrogen or 
lower alkyi and m Is 0, 1, 2, 3 or 4, in which the left side of each formula Is bound to the mother nucleus; 
and M represents -COOR 3 wherein R 3 represents hydrogen or lower alkyl, -CONR 8 *R 8b wherein each of R 3 * 
aid R 3 * Independently has the same significances for R 3 as described above, or tetrazotyl: 
each of Q A and G e independently represents lower aflcyl, halogen, hydroxyl, or lower alkoxyl; 
each of g* end g 8 independently represents 0, 1, 2 or 3; 

Z represents N-E-Q wherein E' represents single bond, -CO-, -COO wherein the left side of the formula is 
bound to the nitrogen atom, or -SO2-; and 

Q represents optionally substituted aryi, optionally substituted araikyl, optionally substituted aralkenyl. 
aromatic heterocyclic group, or 



wherein L represents hydrogen, hydroxy!, or lower alkoxy; E? represents slngie bond, -CO*, or - 

wherein R 4 represents hydrogen or lower alkyl; and 

Q has the same significance as described above; 

C=>CH-Q wherein Q has the same significance as described above; or 



pis 1,2 or 3; 

possess a potent antagonizing action against thromboxane Aa and also an antlaHergic and/or antihistamine 
activity, and are expected to have preventive and therapeutic effects on ischemic diseases; cerebro- 
vascular diseases, etc. 
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TRICYCLIC COMPOUNDS 



BACKGROUND OF THE INVENTION 



The present invention relates to novel tricyclic compounds which strongly antagonize an action of 
thromboxane Aa (hereafter referred to as TXAa) and possess an antiallergic and/Or antihistamine activity. 

s It is hitherto known that TXAa strongly aggregates platelets and is a potent vasoconstrictor [cf. 
Arachidonic Acid Cascade and Drugs, edited by Shozo Yamamoto, Qendal Iryo Publishing Co., Ltd* (1985)]. 
Further TXAa is a powerful vasoconstrictor against bronchus and bronchial smooth muscle. Therefore, TXAa 
Is considered to take part In pathological conditions over a wide range. As examples* the following diseases 
can be exemplified. 

w (1) Ischemic cfisease 

For example, myocardial Infarction, angina pectoris, and thrombosis 

(2) Cerebrovascular disease 

For example, transient ischemic attack, migraine, cerebral hemorrhage, and cerebral infarction 

(3) Peripheral vascular diseases and disease caused by unbalanced lipid metabolism 

75 For example, atherosclerosis, capillary convutslon, peripheral circulation cflsorders, hypertension, and 
pulmonary embolism 

(4) Inflammatory and allergic disease 

For example, bronchial asthma, bronchitis, pneumonia, nephritis, and hepatitis 

(5) Shock 

20 (6) Cancer metastasis 



Accordingly, compounds that antagonize the action of TXAa are expscted to have therapeutic effects In 
preventing or treating optional one or more of the diseases describes above or other diseases Involving 
TXAa. Further where In drugs used for medical purposes heretofore, application thereof is limited due to 
26 side effects mediated by TXA2 or considered to be mediated by TXAa, it is expected to alleviate the side 
effects by the use of compounds which antagonize the action of TXAa. 

In recent years, TXAa is also thought to play a role In the pathogenesis of allergic diseases, especially 
of an asthma [cf. J. Allergy Clin. Immunol., 77, 122 (1986); Arch. Pharmacol., 327, 148 (1884)]. 

As an antagonist of TXAa, representative compounds are exemplified In Thrombosis Research, 44, 377 
30 (1988). 

Furthermore, an indole compound having the following structure: 



35 



60 




NHSO2 



COOH 



and the like are disclosed In Japanese Published Unexamined Patent Application No. 249980/1988 [West 
German Patent Appllctlon (DE) No. 3,514,898] and a compound having the following structure; 



U 

and the like are disclosed in Japanese Published Unexamined Patent Application No. 212552/1988 [West 
German Patent Application (DE) No. 3,508,692]. These compounds have a phenylsulfonamide group as a 
side chain and exhibit an activity of antagonizing TXAa. 
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On the other hand. In tricyclic compounds represented by the following formula: 



5 




wherein R° as a substituent on the aromatic ring has carboxyl or a derivative thereof (for example, an ester, 
an amide, etc.: hereafter collectively referred to as carboxyiic acid group) directly or via an alkytene chain, 
etc. and W° is hydrogen or a substituent such as oxo (*0), methylene (^CHa), hydroxy I, aikoxyl, etc., 
oxepine derivatives wherein X1-X2 Is -CH2O- are known as showing antiinflammatory or antiallergic 

'6 activities, etc. [J. Med. Chem., 19, 941 (1976); ibid., 20, 1499 (1977); ibid. 21. 633 (1978); U.S. Patent No. 
4,282,365 (Japanese Published Unexamined Patent Application No. 21 679/1 9§3); U.S. Patent No. 4,585,788; 
Japanese Published Unexamined Patent Application Nos. 152873/1988; 152674/1988 and 152675/1986]. 

Further, ft Is also known that oxepine derivatives wherein R° is hydrogen or a substituent other than the 
carboxyiic acid group, such as, alkyl, alkoxyi, halogen, etc. and W° has a (di)alkylaminoalkyl chain via -S- 

20 show antiasthmatic activities [Japanese Published Unexamined Patent Application No. 128883/1983 (EP 
0085870A)]. It Is also known that derivatives such as oxepine or thteplne (wherein X1-X2 is -CH2S-) wherein 
W° is afkylaminoalkyOdene show an antidepressant action, eta [U.S. Patent Nos. 3,354,155 and 3,420,851; 
Drugs, 13. 161 (1977); Arz.-Forsch.. 13, 1039 (1863); ibid., 14, 100 (1964)]. Furthermore, it is also known 
that derivatives such as cycloheptene (wherein XiOCa is •ClT"=CH-) or thleplne wherein W° has an alkyl 

29 chain substituted with an alicycBc nitrogen-containing heterocyclic group such as piperazirte, etc. at the 
terminal thereof via -NHCO-are known to have a calcium antagonizing activity [Japanese Published 
Unexamined Patent Application Nos. 47466/1986 (EP 191867A) and 153280/1987]. 

Further oxepine derivatives having an antiallergic activity wherein R° has a carboxyiic acid group and 
W° has a (di)alkylamfnoaikyl chain via -S- are known [Japanese Published Unexamined Patent Application 

so Nos. 28972/1985 (U.S. Patent No. 4,596.804); 152669/1988, 152670/1986. 152671/1988 and 15872/1986 (ail 
of them correspond to EP 188802A); 152676/1886 and 257981/1986]. Furthermore, oxepine or cycloheptene 
(wherein XiOfe is -CH2CH2-) derivatives showing an antihistamine activity wherein W° Is a (di)- 
alkylaminoalkylldene are known [Japanese Published Unexamined Patent Application No. 45557/1986 (EP 
214779A)]. Still further, oxepine derivatives wherein W° is an alkyOdene substituted with an aiicyclic 

35 nitrogen-containing heterocyefic group such as 4-methylpiperazinyl, 4-methylhomopiperazinyl, pipericBno, 
pyrrolicfinyl. thiomorphoiino or morpholino or with a (di)aikyl-6ubstftuted amino at the terminal thereof are 
known as showing an antiallergic and antiinflammatory activity [Japanese Published Unexamined Patent 
Application No, 10784/1988 (EP 0235796A)}. 

Novel and useful TXA2 antagonists are expected to have preventive and therapeutic effects on various 

4° diseases, and are fn demand. Further antiallergic agents having a TXA^antagonizing activity are expected 
to have preventive and therapeutic effects on allergic diseases, and are In demand. 



SUMMARY OF THE INVENTION 

45 

An object of the present Invention Is to provide novel tricyclic compounds having a TXAs-antagonlzing 
activity and antiallergic activity by containing both a carboxyiic acid group as the foresaid R°, and, as the 
aforesaid W°, an alkylthio chain or alkylidene chain substituted at the terminal thereof with an aiicyclic 
nitrogen-containing heterocyclic group having a substituent such as aryl, araikyl, etc. thereon. 
50 The present invention relates to a tricyclic compound [hereafter referred to as Compound (0; com* 
pounds having other formula numbers are also the same] represented by formula (I): 



ss 
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5 




( I) 



10 wherein 

— represents single bond or double bond; 
XTOfc represents -CHzO-. 



IB 



(0) £ 



CH-j-S- 



wherein I represents 0, 1 or 2, -Ob-CH*-, or -CH=CH-; 
so W represents -S-or = CH-; 
n is 1, 2, 3, or 4; 

one of R* and R B represents hydrogen and the other represents -Y-M wherein Y represents single bond, 
-CffR^CHjJm-, or -CR^CR^CCHa^ wherein each of R 1 and R 2 independently represents hydrogen or 
lower alky! and m is 0, 1, 2, 3 or 4, in which the left side of each formula is bound to the mother nucleus; 
26 and M represents -COOR 3 wherein R 3 represents hydrogen or tower aikyl, -CONR^R 35 wherein each of R 3 * 
and R 8b independently has the same significances for R 3 as described above, or tetrazolyl; 
each of G* and G B independently represents lower aikyl, halogen, hydroxy!, or lower afkoxyl; 
each of g A and g B Independently represents 0, 1 , 2 or 3; 

Z represents ^N-E'-Q wherein E 1 represents single bond, -CO, -COO- wherein the left side of the formula 
30 is bound to the nitrogen atom, or -SO^s and 

Q represents optionally substituted aryl, optionally substituted aralkyl, optionally substituted araikenyl, 
aromatic heterocyclic group, or 



wherein L represents hydrogen, hydroxyl, or lower alkoxy; E 2 represents single bond, -CO-, or • Ch 

OR 

45 wherein R 4 represents hydrogen or lower aikyl; and 
Q has the same significance as described above; 
^C = CH-Q wherein Q has the same significance as described above; or 



40 




o 



50 
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pis 1,2 or 3; 

and a pharmaceutical^/ acceptable salt thereof. 



5 DETAILS) DESCRIPTION OF THE INVENTION 

In the definition of Z in formula (I), the aryl is exemplified by phenyl and naphthyl having 6 to 10 carbon 
atoms, etc.; the aralkyl is exemplified by benzyl, phenethyi, benzhydryl and trityi, etc. having 7 to 20 carbon 
atoms, eta; and the araDcenyl is exemplified by styryl and drmamyl having 8 to 18 carbon atoms, etc. The 
70 substituent on each group means Independently 1 to 3 substituents on the aromatic ring and Includes a 
group selected from lower alkyl. halogen, trifluoromethyi, hydroxyl, lower alkoxyl and methylenedioxy 
formed together with the ortho-position thereof. Likewise, the aromatic heterocyclic group shown by Q 
represents a group selected from furyl, thlenyt, pyrfdyl, pyrlmidinyl, qulnolyl and Isoqulnoiyt. 

Further in the definition of each group in formula (I), the alkyl moiety In the lower alkyl and lower alkoxyl 
75 is a straight or branched alkyl having 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, Isopropyl, 
butyl, isobutyl. sec-butyl, tart-butyl, pentyl, neopentyl, hexyi, etc.; the halogen includes, for example, 
fluorine, chlorine, bromine and iodine. 

The pharmaceutical^ acceptable salt of Compound (1) Includes an acid addition salt, a metal 6alt an 
ammonium salt an organic amine addition salt, an amino acid addition salt, etc. which are pharmaceutical ly 
20 acceptable. 

As the pharmaceutical^ acceptable acid addition salt of Compound (1), mention may be made of the 
inorganic acid salt such as hydrochloride, sulfate, phosphate, etc. and the organic acid salt such as acetate, 
malate, fumarate, tartarate, citrate, etc. As the pharmaceuticaily acceptable metal salt, the alkali metal salt 
such as sodium salt, potassium salt, etc.; alkaline earth metal salt such as magnesium salt, calcium salt, 
25 etc and further the aluminum salt and the zinc salt are appropriate. As the ammonium salt, mention may be 
made of the salt of ammonium, tetramethylammonium, etc. As the pharmaceuticaily acceptable organic 
amine adcfition salt, mention may be made of an addition salt of morphoiine, plperidine, etc. As the 
pharmaceuticaily acceptable amino acid addition salt, an addition salt of lysine, glycine, phenylalanine and 
the like are mentioned. 

30 Hereafter processes for producing Compound (I) are described below but the production of Compound 
(I) is not deemed to be limited thereto. Further In various processes, reaction conditions can be appro- 
priately chosen from those described below. 

A reaction solvent may be chosen from water or an organic solvent which does not participate hi the 
reaction and can be used alone or In combination. The organic solvent includes, for example, an alcohol 

3s such as methanol, ethanol, propanol, isopropanol, etc.; an ether such as diethyl ether, dioxane, 
tetrahydrofuran, ethylene glycol monomethyl ether, ethylene glycol dimethyl ether, etc.; a hydrocarbon such 
as benzene, toluene, xylene, hexane, cyctohexane, petroleum ether, ligroin, decaOn, etc.; a ketone such as 
acetone, methyl ethyl ketone, etc. an amide such as fbrmamide, dlmethylformamide, hexamethylphosphoric 
triamide, etc.; acetonltrile, ethyl acetate, dimethylsulfoxide. suifolane or a haiogenated hydrocarbon such as 

40 methylene chloride, dlchloroethane, tetrachloroethane. chloroform or carbon tetrachloride, etc. Further In 
case that bases or acids later described are liquid, they may also be used as a solvent 

As the appropriate base, an inorganic or organic base can be used. These bases Include an alkali metal 
hydroxide, for example, lithium hydroxide, sodium hydroxide or potassium hydroxide; an alkali metal 
carbonate, for example, sodium carbonate, sodium hydrogencarbonate or potassium carbonate; an alkali 

43 metal acetate, for example, sodium acetate or potassium acetate; an alkali metal alkoxide, for example, 
sodium methoxkte, sodium ethoxide or potassium tert-butoxide; or an organic metal compound, for 
example, sodium hydride, n-butyl lithium, sec-butyl lithium; and an organic amine, for example, 
triethylamine, tri-n-butylamine, pyridine, N,N-dlmethyiamtaopyridlne, picoflne. lutidlne. N.N-dfirnethylaniHne, 
cficyctohexyimethylamlne, N-methyfplperldine, morphoiine, diazablcyclooctane, diazabicycloundecene or N- 

50 bertzyftrimethylammonium hydroxide (Triton B), etc. 

. As the appropriate acid, an inorganic or organic add or Lewis acid can be used. Examples of the 
inorganic acid include hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric add, 
hypochlorlc acid, sulfurous add or nitrous add, etc Examples of the organic acid include formic add, acetic 
acid, trifluoroacetic acid, benzoic acid, p-toluenesurfonlc acid, camphorsulfonlc acid or methanesuifonlc acid, 

55 etc. Examples of the Lewis acid include aluminum chloride, zinc chloride, tin chloride, boron trifluoride. 
boron trifluoride diethyl ether complex, titanium tetrachloride, etc. 

A reaction temperature Is generally from -80* C to a boiling point of a solvent Heating without a solvent 
is also possible. The reaction may generally be carried out under normal pressure but it is also possible to 

6 
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apply pressure. In this case, the reaction temperature may be raised to a temperature higher than the 
boding point of a solvent 

A reaction time (8 generally in a range of one minute to one week. 

In the following description, preferred reaction conditions are given. 
5 Further In the following description, the tricyclic moiety which does not directly participate in the 
reaction: 



10 




15 



wherein ^ XrX2, R A . R B , G* G B , g* and g B have the same significances as described above; is 
sometimes referred to as: 



20 



2s Compound (I) can be prepared from Compound (II) or from Compounds (Ilia through d). etc. obtained 
from Compound (II) according to the following reaction steps: 



OH 0 CfU 

^ WaBH « Ph,P=CH a 



3S 




46 



(lb) 



(no 



(Id) 



wherein 



50 



55 has the same significance as described above; R s represents tower alkyl, Hal represents halogen and Ph 
represents phenyl. 

Herein (he halogen shown by Hal represents chlorine, bromine and Iodine and the tower alkyi has the 
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same significance as defined for the tower afkyl in each group in formula (I). 

Compounds (II) are either described in J. Med. Chem., 19, 941 (1976); ibid., 21. 1035 (1978); Ibid.. 20, 

1557 (1977); ibid. 20, 1499 (1977); ibid., 29, 2347 (1988); iKd., 21, 833 (1978); JBTd.. 20, 458 (1977); ITS. 

Patent Nos, 4,172.949 and 4.282,365; Japanese PuWishedHjnexamlned Patent Application Nos. 
5 21879/1983; 28972/1985; 152689/1988; 152672/1988; 152673/1988; 152675/1988 and 10784/1988 etc. or 

can be synthesized according to methods described in these publications or in a manner similar thereto. 
Further the processes for producing Compounds (ilia to d) from Compound (II) can be synthesized 

according to methods described in Japanese Published Unexamined Patent Application Nos. 150083/1981; 

28972/1985; 152870/1988; 152871/1986; 152872/1986; 152875/1988 and 10784/1988, etc or in a manner 
io similar thereto. 



Method 1-1 

16 

[Synthesis of Compound (fa) in Compound (1). wherein W Is -8«(part 1)] 



20 



25 




(la) 



wherein Xi-X*, R A , R B . Q* 6 B ( Z, g A , g 8 , n and p have the same significances as described above. 

Compound (la) can be obtained from Compounds (Ilia to c) and (IVa) according to the following reaction 
30 step. 

A 1 j v S-<CHa).-N Z 

JL BS- <««>.-! \ JL \CH.)< 

(IV a) 

« (l*-c) (la) 



35 



wherein A 1 represents OH, OR 5 or Hal; and 




Z. R 5 , HaJ and p have the same significances as described above. 

Compound (la) or acid addition salts thereof can be obtained by reacting Compound (Ilia) with 1 to 5 
molar equivalents of an appropriate dehydration condensing agent, for example, trifiuoroacetic anhydride at 
from o" C to room temperature for 1 to 24 hours in an inert solvent such as methylene chloride, chloroform, 
etc.. then adding 1 to 5 molar equivalents of Compound (IVa) or acid addition salts thereof (for example, 
hydrochloride, hydrobromlde, acetate, trifluoroacetate, p-toluenesulfonate, etc.; the same Is applied here- 
after) to the reaction solution and carrying out the reaction at 0* C to a boiling point of the solvent for 1 to 
24 hours, if necessary, in the presence of an appropriate acid catalyst for example, boron trtfluoride diethyl 
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70 



ether complex. 

Likewise, Compound (la) or acid addition salts thereof can be obtained by reacting Compound (lite) with 
1 to S molar equivalents of Compound (IVa) or acid addition salts thereof in an inert solvent such as 
methylene chloride, chloroform, etc., at 0* C to a boiling point of the solvent for 1 to 24 hours. If necessary, 
in the presence of an appropriate add catalyst for example, boron trifluorfde diethyl ether complex. 

Furthermore, Compound (la) or add addition salts thereof can be obtained by reacting Compound (lllc) 
with 1 to 10 molar equivalents of Compound (IVa) or add addition salts thereof In an Inert solvent such aa 
methylene chloride, chloroform, dtmethytformamlde, etc at 0* C to a boiling point of the solvent for 1 to 24 
hours, If necessary, in the presence of a base such as triethylamlne. sodium hydride, etc. 



Method 1-2 



76 [Synthesis of Compound (la) (part 2)] 

Likewise. Compound (la) can be obtained from Compounds (Illa-c) according to the following reaction 
steps. 

Firstly, Compound (Vlb) or (Vic) Is prepared from Compounds (Wa-c) according to the following reaction 
so steps. 

*' »S-(CH,).-0H S-(C»,).-0H 

<S— ^ . 



25 



30 



50 



Hal-R 8 
or 



(Ja-c) (via) 

HS-UH.K-Hal 
(Vb) 

halogena- 

/tion 
S-(CH,K-0R' 

\ J? balogenation 

— , *■ •• 

(Vic) <VIb) 



A 1 1 Hal and n have the same significances as described above; and R 6 represents a group capable of being 
split as OR 6 . 

Herein, R* means, for example, aikylsulfonyl such as methanesulfonyl, trifluoromethanesulfonyl, etc. 
and arytsulfonyl such as phenyisulfonyl, p-toluenesulfonyi, etc. 

The corresponding Compound (Via) or (Vic) can be obtained by reacting Compound (Ilia) with 1 to 5 
molar equivalents of an appropriate dehydrating and condensing agent, for example, trifluoroacetlc anhy- 
dride, In an Inert solvent such as methylene chloride, chloroform, etc., at a temperature of from 0"C to 
room temperature for 1 to 24 hours, then adding 1 to 10 molar equivalents of an alcohol (Va) or Its halide 
(Vb) to this reaction solution and carrying out the reaction at a temperature of between at room temperature 
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and at a boiling point of the solvent If necessary and desired, in the presence of an appropriate acid 

catalyst for example, boron trifluorlde diethyl ether complex, for 1 to 24 hours. 

Compound (Via) or (Vie) can also be obtained by reacting Compound (I I lb) or (lite) with 1 to 10 molar 

equivalents of an alcohol (Va) or its haltde (Vb) In an inert solvent such as methylene chloride, chloroform, 
8 eta, at a temperature of between room temperature and a boiling point of the solvent if necessary and 

desired, In the presence of an appropriate acid catalyst for example, boron trifluorlde diethyl ether complex, 

or an appropriate base such as triethytamine for 1 to 24 hours. 

Further the thus obtained Compound (Via) may be reacted with 1 to 5 molar equivalents of Hal-R 6 or 

(FFhO (wherein R 6 and Hal have the same significances as described above) In an inert solvent such as 
io methylene chloride, chloroform, etc., if necessary and desired, in the presence of a base such as pyridine, 

etc., at a temperature of from -50* C to room temperature for 1 to 24 hours to give Compound (Vlb). 

Furthermore, compound (Via) may be reacted (1) with 1 to 5 molar equivalents of a halogenating agent, 

for example, thionyl chloride. In an inert solvent such as methylene chloride, chloroform, eta, if necessary 

and desired, in the presence of a base such as pyridine, etc., at a temperature of from o'c to room 
;5 temperature for 1 to 24 hours; (2) with 1 to 10 molar equivalents of an aikyl haflde such as methyl iodide in 

an inert solvent such as benzene in the presence of 1 to 10 molar equivalents of triphenylphosphine and 1 

to 10 molar equivalents of diethyl azodicarboxylate at a temperature of from -20* C to a boiling point of the 

solvent for 1 to 24 hours; or (3) with 1 to 10 molar equivalents of a halogenating agent, for example, 

methanesulfonyl chloride, In dimethylformamlde in the presence of 1 to 10 molar equivalents of a base such 
20 as lithium chloride, eta, at a temperature of from -20 to 100* C for 1 to 24 hours, whereby Compound (Vic) 

is obtained. 

Where Compound (Vic) is the chloride (Hal Is d) or bromide (Hal is Br), the compound may be reacted 
further with an Iodide, for example, sodium iodide, in a polar solvent such as acetonitrile to give the Iodide 
(Hal Is I). Compound (Vlb) can be converted into Compound (Vic) under similar conditions. 
26 Compound (Vlb) or (Vic) can be converted Into Compound (la) according to the following reaction step. 

?-<CW.-A« hC~} .!-«■.) .-f~"\ 



30 



35 



(Vlb. c) (I a) 



wherein A a represents OR 6 or Hal; and R*. Hal, 



A. 



Z, p and n have the same significances as described above. 

48 Compound (la) can be obtained by reacting Compound (Vlb) or Compound (Vic) with 1 to 10 molar 
equivalents of Compound (VII), if necessary, in the presence of a molar equivalent to a largely excessive 
amount of a base such as sodium carbonate, trlethylamine, pyridine, Triton B, sodium hydride, eta, at a 
temperature of between room temperature and a boiling point of the solvent for 1 to 48 hours in an inert 
solvent such as methylene chloride, chloroform, dichioroethane, dimethytformamide, dioxane, etc. 

so Further the reaction of Compound (Vic) with Compound (VII) may also be carried out in the presence of 
an iodide, for.example, sodium Iodide or potassium iodide. 



Method 2-1 

ss 



[Synthesis of Compound (ib) In Compound (I), wherein W Is = CH-(Partl)] 
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w(CH,) n -f( ) 




(lb) 



(6 A )g' 



fO 



rs 



20 



28 



wherein Xi-X2. R A , R B , G\ Q 8 , z. n, g* g B and p have the same significances as described above. 
Compound (lb) can be prepared according to the following reaction steps: 



( n ) 



-,(CHa).-< ^ 
HjT % (CH a ){ 



a) 



wherein 



30 



* m m * 



35 z, Ph, n and p have the same significances as described above. 
Firstly, a phosphonium salt (Vilto): 



40 



Ph,PCH,-(CH,)n-l 



G 



TCHa)^ 



Hal (Vfflb) 



wherein Z, Hal, Ph. n and p have the same significances as described above, obtained by reacting 
49 triphsnylphosphine (PfeP) with a halkte: 



60 



Hal-CH a -(CH 8 ),-N^^ (IV b ) 



Is treated with a molar equivalent of a base such as n-butyl lithium, eta in an inert solvent for example, 
tetrahydrofuran. etc., at 0* C to room temperature to give an ylfde (Villa). 
w Compound (lb) can be obtained by reacting 1 to 5 molar equivalents, based on Compound (II), of 
Compound (Villa), after or without isolation, with Compound (II) in an inert solvent, for example, 
tetrahydrofuran, etc, at a temperature of from 0* C and a bolting point of the solvent. 
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Method 2-2 

[Synthesis of Compound (lb) (part 2)] 

s 

Compound ((b) can also be obtained from Compound (II) according to the following reaction steps: 



10 




Hai-Mg-CH a -(CHa)n-M Z 



(n) (17 c) 

19 



20 



26 




Z, Mai, n and p have the same significances as described above. 

Firstly, Compound (ii) is reacted with 1 to 5 molar equivalents of Grignard reagent (IVc) in an Inert 
solvent such as tetrahydrofuran, diethyl ether, eta, at a temperature of from 0* C to room temperature, for 1 

35 to 48 hours to give ah alcohol (IX). 

Compound (IVc) can be obtained by reacting corresponding Compound (M>) with 0.5 to 2 molar 
equivalents of magnesium in an Inert solvent such as tetrahydrofuran, diethyl ether, etc., If necessary and 
desired, in the presence of a trace amount of Iodine, at a temperature of from 0* C to a boiGng point of the 
solvent for 0.5 to 12 hours. The formed Grignard reagent formed is generally used in the following reaction 

40 without isolating the same. 

The thus obtained Compound (IX) can be subjected to dehydration to give Compound (lb)* For the 
dehydration, a method which comprises performing the reaction in an Inert solvent such as dloxane, etc., In 
the presence of an acid, for example, p-toluenesutfonic acid, eta, at a temperature of from room 
temperature to a boiling point of the solvent for 1 to 12 hours, or a method which comprises reacting with a 

45 hafogenating agent such as thionyl chloride, etc., in an organic base such as pyridine, etc. at a temperature 
of from 0* C to a boiling point of the solvent for 1 to 12 hours, or the like Is adopted. 



Method 2-3 

90 

[Synthesis of Compound (lb) (part 3)J 

Firstly, the carbonyl group of Compound (II) is converted Into Compound (Xb) according to the following 
59 reaction steps: 
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10 



re 



20 



JL Ph,p 3 CH-(CH,)n-OR 7 (VHc) 

( n ) 

Hjj~<CH,> B -0iT SKSiS 

group 

v...? • 

(X a) 

Jljj^WCHaK-OH 
(X b) 



wherein 



26 




Ph and n have the same significances as described above, and R 7 represents a hydroxyl-protecting group. 

Herein, as the hydroxyl-protectirtg group, groups generally used as protective groups for an alcoholic 
hydroxyl may be used; preferably used is, for example, tetrahydropyranyl or the like. 

Firstly, an ylide (Vlllc) In which hydroxy! is protected by an appropriate protective group (for example. 
33 tetrahydropyranyl, etc.) is formed In an inert solvent, for example, tetrahydrofuran (J. Org, Chem., 44, 3790 
(1979)]. 

Then, the formed ylkle (Vlllc) is reacted with 0.2 to 1 molar equivalent of Compound (II) at a 
temperature of from -78* C to a boiling pount of the solvent for 1 to 48 hours to give Compound (Xa). 
Compound <Xa) can be converted Into Compound (Xb) by removing the protective group. The removal 

40 of protective group can be conducted In a conventional manner; in the case of using, for example, 
tetrahydropyranyl as a protective group, Compound (Xa) is treated with an acid catalyst such as p- 
.to!uene8ulfbnic acid, hydrochloric add, etc. in a suitable hydrated solvent such as hydrated dloxane, 
hyd rated tetrahydrofuran, etc.. at a temperature of from 0*C to a boiling point of the solvent for 1 to 24 
hours to give Compound (Xb). 

<e Compound (Xb) can be led to Compound (lb) via Compound (Xc) or Compound (Xd) by the following 
reaction steps. 



so 



65 
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( I b) 



wherein 




Z. R 6 . Hal, n and p have the same significances as described above. 

The reactions can be performed in a manner simitar to the method for leading from Compound (Via) to 
Compound (la) described In Method 1-2. 



Method 2-4 



[Synthesis of Compound (lb-1) In Compound (lb) wherein n is 1] 




wherein Xi-Xa, R A . R B , G A , G B , z, g A , g b and p have the same significances as described above. 
Compound (lb-1) can be prepared according to the following reaction steps: 
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CHa (CH 2 0) /HNR'*R 8b HC v CH 3 NR«*R«> 

<S A 



10 



16 



20 



26 



$0 




(X e) 



CCHaO] /H^Hal 



HalCQOR 3 



halogenation 



(Xb-l) 



Hal-R 8 or 
(R s ) a 0 



JljN^CHaO-R« 



(Xc-1) 



y ^ 



(Xd-l) 

«n 

iCfla), (VB) 



(I b- 1) 



wherein 



Z, R 6 , Hal and p have the same significances a9 described above; [ChbO] represents formaldehyde and/or 
40 a polymer thereof; R to and R 8 *, which may be the same or different, each represents lower alkyl or may be 

combined to nitrogen adjacent thereto to form a heterocyclic ring and R 9 represents lower alkyl 

Herein, the tower alky! in the definitions of R 8 *, R flb and R 9 has the same significance as described for 

the lower alkyl in formula (I). As the heterocyclic ring formed by R 8a and R Bb , mention may be made of 

pyrrolidine, plperidine, N-methylpiperazlne, morpholine, thlomorphollne, N-methylhomoplperazlne and the 
46 like. 

Compound (Hid) is reacted with 1 to 10 molar equivalents of formaldehyde and/or a formaldehyde 
polymer, for example, paraformaldehyde, either fn a hydrohaiogenic add, preferably hydrochloric add or in 
an Inert solvent, for example, dtoxane, saturated with hydrogen chloride and. If necessary and desired. In 
the presence of a strong add such as sulfuric acid or trlfluoroacetfc add, at a temperature of from room 
60 temperature to a bdllng point of the solvent, for 1 to 24 hours to give Compound (Xd-1). 

Further Compound (XkH) can be obtained under almost the same conditions as described above 
except that no hydrohaiogenic acid is added. 

Furthermore, Compound (Xd-1) can also be obtained as follows. That is. Compound (tlld) is reacted with 
1 to 2 molar equivalents of formaldehyde and/or a formaldehyde polymer, for example, paraformaldehyde, 
95 and 1 to 3 molar equivalents of a secondary amine (X3) and trifiuoroacetic add, In an Inert solvent such as 
methylene chloride, chloroform, dlchloroethane, tetrachloroethane, etc., if necessary and desired, in the 
presence of acetic add, at a temperature of from room temperature to a boiling point of the solvent for 1 to 
48 hours to give Compound (Xe) or add addition salts thereof. Compound (Xe) can be ted to Compound 

15 
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(Xd-1) by reacting wfth 1 to 10 molar equivalents of a halocarbonate, preferably ethyl chtoroformate In an 
Inert solvent such as methylene chloride, chloroform, dichloroethane, tetraehloroethane, etc., If necessary, in 
the presence of a base such as trtethyl amine and sodium acetate between at 0* C and a boiling point of 
the solvent for 1 to 48 hours. 
s The thus obtained Compounds (Xb-1) and (Xd-1) can be converted into Compound (lb-1) as in the 
synthesis of Compound (lb) from the corresponding Compounds (Xb) and (Xd) described In Method 2-3. 

Further Compound (lb-1) can also be obtained according to the method for obtaining Compound (Xe) 
from Compound (Hid) in which Compound (VII) Is used In place of Compound (XI). 



Method 3 



(Synthesis of Compound (lc) in Compound (I), wherein Z Is > N-P-Q] 

15 



20 



23 



30 



i?-(CH,) a -N N-B a -Q 

A ' ( I C) 
(G A ) g A 



wherein ™. X1-X2, R* R B , Q A , Q 8 , W, E\ Q, g A , g B , n and p have the same significances as described 
above. 

Compound (lc) can be prepared from Compounds (XII) and (XIII) obtained In a manner similar to 
Methods 1 and 2 described above by the following reaction steps. 




K-(CH,)*-lj ^ 
jl VCR.) J 



H A'-B'-Q 



(XE) 



(XI) 



40 



45 



^1 HCHj) J 

V 

s — ' (lc) 



wherein 



y 9 

W. E\ Q, n and p have the same significances as described above and A 3 represents a leaving group in 

Herein, in the case that E 1 is single bond, leaving group A 3 represents halogen such as chlorine, 
bromine, iodine, etc. and in the case that E 1 Is -CO-, A 3 -E 1 -Q represents HOOC-Q (A 3 is OH) or a carboxyllc 
acid reactive derivative. The carboxyllc acid reactive derivative Includes an acid haiide (add chloride, acid 
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bromide, etc.), an add anhydride (acid anhydride formed with a dehydrating condensing agent such as N, 
N'-dlcyclohexylcarbodiimlde, eta, in the reaction system, commercially available acid anhydrides, etc.), an 
activated ester (p-nttrophenyl ester, N-hydraxysuccinlmide ester, etc.), a mixed acid anhydride (monoethyl 
carbonate, monolsobutyl carbonate, etc.) and the like. Further In the case that E 1 Is -COO, A 1 represents 
6 halogen as described above and In the case that E 1 Is -SO2-, A 3 represents halogen or -O-SOa-Q. 

Compound (lc) can be obtained by reacting Compound (XII) or add addition salts thereof with 1 to 5 
molar equivalents of Compound (XIII), either In an Inert solvent such as methylene chloride, chloroform, etc., 
In the presence of a base such as pyridine, etc., or in a basic organic solvent such as pyridine or 
trfethylamlne, eta, at a temperature of 0* C to room temperature for 1 to 24 hours. 



Method 4-1 



15 [Synthesis of Compound (Id) in Compound (I), wherein M Is -COOHJ 



20 




?-(CH a )*-N Z 

(Id) 

(G A ) g A 



30 



35 



wherein one of R A1 and R B1 represents -Y-COOH and the other represents hydrogen; and Xi-Xa, G*, 
G B , W, Z, Y, n, g A , g B and p have the same significances as described above. 

Compound (Id) can be obtained by hydrolysis of the corresponding carboxylic add ester 
That is, Compound (Id) can be obtained by subjecting Compound (le) fin Compound (I), compound 
wherein M Is -COOR 30 (wherein R 80 represents lower alkyl In the definitions for R 3 described above)] 
synthesized according to Methods 1 to 3, to an appropriate hydrolysis method, for example, by reacting 
with a molar equivalent to an excess of sodium hydroxide or potassium hydroxide, eta in a solvent mixture 
of a lower alcohol such as methanol, ethanol, eta and water, at a temperature of from room temperature to 
a boiling point of the solvent for 1 to 48 hours. 



Method 4-2 



[Synthesis of Compound (WM) in Compound (0, wherein Y Is single bond] 



so 



JMCHaK-l 




(I d — 1 ) 



6S 



wherein one of R* 2 and R Ba represents -COOH and the other represents hydrogen; and =1 X,-X2. Q A . G B , 
W, Z, n, g A , g B and p have the same significances as described above. 

Compound (ld-1) can be obtained according to the following reaction steps. 
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5 



70 



15 



20 




wherein one of Hal A and Hal a represents Hal and the other represents hydrogen; and ^ Xt-X2, R* 2 , R M , 
G*, Q 8 , W, 2, Hal. n, g A > g 8 and p have the same significances as described above. 

30 Compound (ld-1) can be obtained by carboxylattng Compound (XIV) synthesized from Compound (IM) 
in a manner similar to Methods 1 to 3. 

Carboxylatlon can be performed by reacting, for example, Compound (XIV) with 1 molar equivalent of a 
metallizing agent, e.g„ n-butyl fltWum, in an Inert solvent such as tetrahydrofuran, etc.. at a temperature of 
from -78* C to room temperature, for 10 minutes to 12 hours followed by reacting the resulting reaction 

35 mixture with 1 molar equivalent to a largely excessive amount of carbon dioxide at a temperature of from 
-78* C to room temperature, for 10 minutes to 12 hours. Alternatively, Compound (l<M) can also be 
obtained by preparing the corresponding Qrrgnard reagent from Compound (XIV) and magnesium In an 
inert solvent such as diethyl ether, etc. in a manner similar to Method 2-2 and reacting the reagent with 
carbon dioxide, and the like method. 



Method s 

In the methods for production shown by Methods 1 through 4, where groups defined In Compound (I) 
45 change under reaction conditions for practicing the method or are inappropriate for practicing the method, 
the groups may be subjected to conventional means used In organic synthesis chemistry, for example, 
means for protecting functional groups, means for removing protection, etc [for example, ct. Green, 
Protective Groups In Organic Synthesis, John Wiley a Sons Incorporated (1981)], methods for oxidation, 
reduction, hydrolysis, etc. [for example, cf„ SHJN-JIKKEN KAGAKU KOZA, vols. 14 & 15, Maruzen (1d77)]. 
60 For example, in case that group M Is -COOH, 4,4-dlmethyloxazoline, eta are preferably used as a 
protecting group for -COOH (for example, Japanese Published Unexamined Patent Application No. 
10784/1988) In the method In which the corresponding ester is hydrolyzed (cf. Method 4-1 described 
above) or In the reaction using a Grlgnard reagent (cf., for example. Method 2-2). Further, a desired 
compound can be obtained by hydrdyzing (removing a protecting group In) a compound obtained by 
55 Methods 1 through 4, etc. in which group -Y-M is -Y'-CH a OR 10 [wherein Y' represents a group obtained by 
removing CH 2 from Y and R 10 represents a protecting group for hydroxyl (e.g., acetyl, tetrahydropyranyl, 
etc)] to convert Into V-CHfeQH and oxidizing the compound. 

The intermediates and objective compounds in the respective methods described above can be isolated 
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and purified by purification methods conventionally used in organic synthesis chemistry, for example, 
filtration, extraction, washing, drying, concentration. recrystalDzation, various column chromatographies, etc. 
Further the intermediates may also be provided in the subsequent reaction, without being particularly 
purified. 

* In Compound (I) obtained by the foregoing methods, compounds wherein W Is shown by =CH- include 
geometrical Isomers of E-form and Z-form with respect to stereochemistry. In general, the methods 
described above give a mixture of these isomers, isolation and purification of these isomers can be made in 
a conventional manner In organic synthesis chemistry, for example, column chromatography, recrystal- 
llzation, etc It Is also possible to isolate the isomers at stages of intermediates (Xa to Xe) by the various 
10 methods described above. 

Further, if desired, E- and Z-forms may be isomer! zed from each other This can be made by treating 
each isomer under reflux in, e.g., acetic acid, for 1 to 24 hours, In the presence of an appropriate acid 
catalyst such as p-toluenesuifonic acid, etc. 

In the present invention. Compound (I) includes not only the E/Z isomers described above but also all 
rs possible stereoisomers and a mixture thereof. 

in case that salts of Compound (0 are desired to obtain, when Compound (I) is obtained In the form of a 
salt. Compound (I) may be purified as It is. 

Further In case that Compound (1) is obtained In a free form, salts may be formed in a conventional 
manner. Furthermore, Compound (I) and pharmaceutical^ acceptable salts thereof may also be present In 
20 the form of addition products to water or various solvents; these adducts Including the pharmaceutical^ 
acceptable safe are also Included in the present invention. 

Specific examples of Compound (I) obtained by various methods are shown in Table 1 . 
Numbering of substitution positions fan Table 1 and Table 6 later described does not necessarily 
harmonize with the correct nomenclature [cf. see (NOTE) below]; but for purpose of simplicity, numbering 
25 of the substitution positions is systematically made as illustrated below. 




(NOTE) 

In cyctoheptene derivatives (wherein Xi-X 2 is -CH 2 CH2-or -CH=»CH-), despite the positional number In 
« the general formula above, for example, a substituent on the carbon at the 2-positlon in the formula above is 
correctly given as a substftuent at the 3-positlon. However, in the tables, according to toe positional 
numbering in the formula described above, -COOH on the carbon at the 2-positton is indicated to be 2- 
COOH (correctly 3-COOH). 

45 



50 



65 
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Table 1 



W-(CH,) -N. ~~~~\ 
10 Jl "< CH 2>p" 

7 4 



76 


V X 2 


ZZZZZU- iCB 2 ) 


/ m \ 

2 p 


R A /R B 


Com- 
pound 

NO. 


20 






(Qa- (CiS) 


2-COOCH 3 
2-COOH 


la 
lb 




II 


(1 


<Q« • ) 


2-CH 2 COOCH 3 
2-CH 2 C0OH 


2a 
2b 


29 


» 


II 


(Q- ■ ) 


2-CH 2 CH 2 COOCH 3 
2-CH 2 CH 2 C00H 


3a 
3b 


3D 


II 


If 


(0> - ) 


2-CH(CH 3 )COOCH 3 
2-CH(CH 3 )COOH 


4a 
4b 


35 


N 


It 


(0= - ) 


sfH — N 
2< | 
TJ— N 
H 


5 


40 


U 


VI 


(Q= " ) 


3-CCOCH 3 
3-COOH 


6a 
6b 


It 


a 


(Q= • ) 


9-COOCHj 
9-COOH 


7a 

7b 


46 


a 


H 




2-COOCH 3 
2-COOH 


8a 
8b 


60 


a 


n 


0CH 3 


2-COOCH 3 
2-COOH 


9a 
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6 




Z p 


R A /R B 


Com- 
pound 
HO. 




i-CH 2 0- 




2-COOCH 3 
2-COOH 


10a 
10b 


to 


n 


It 


<Q~-ch 2 -(o)> ) 


2-COOCB 3 
2-COOH 


11a 
lib 


16 


IB 


n 


(Q»-CH 2 -^^-Cl) 


2-COOCH 3 
2-COOH 


12a 
12b 


90 


n 


ft 


(Q- " ) 


2-C(CH 3 ) 2 COOCH 3 
2-C(CH 3 ) 2 COOH 


13a 
13b 




ii 


n 


(Q=-CH 2 -^^-OCH 3 ) 


2-COOCH 3 
2-COOH 


14a 
14b 


25 


n 


a 




2-COOCH3 
2-COOH 


• 15a 
15b 


30 


ii 

* 


N 


JQ} 
(Q-- cHr^x ) 


2-COOCH3 
2-COOH 


16a 
16b 


38 
40 


it 


0 


rgf p 


2-COOCH 3 
2-COOH 


17a 
17b 




a 


n 




2-COOCH 3 
2-COOH 


18a 
18b 


45 


a 


n 


<Q«- CH 2 CH 2 -^^ ) 


2-COOCH 3 
2-COOH 


19a 
19b 


50 


it 


it 


<Q»-CH 2 -CH=CH-^Q^ ) 


2-COOCH 3 
2-COOH 


20a 
20b 
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a 




=^W-(CH 2 ) n <(CH 2 ) > 

2 p 


R*/R B 


Com- 
pound 
No. 


10 


-CHjO- 


-S^^N NS0 2 Q (Q=-(0> ) 

^ta^a/ ^^^^^ 


2-COOCH 3 
2-COOH 


21a 
21b 


16 


tt 


(Q=-(oyF) 


2-COOCB 3 
Z-COOH 


22a 
22b 


20 




\ ii / 


2-COOCH3 
2-COOH 


23a 
23b 




n 


(Q— CH=CH-^^ ) 


2-COOCH 3 
2-COOH 


24a 
24b 




a 




2-COOH 


23a 
25b 


30 


n 




2-COOCHj 
2-COOH 


26a 
26b 


35 


n 


_Q _^\Y 

(Q»-^VoCH 3 ) 


2-OOOCH 3 
2-COOH 


27a 
27b 


40 


a 


(Q»- CH=CH-^^) 


2-COOCH 3 
2-COOH 


28a 
28b 




it 


(Q»-CH=CH-^^-Cr 3 ) 


2-OOOCH 3 
2-COOH 


29a 
29b 


45 


tf 


-S'v/^NCO-O-Q (Q D "^0^ ) 


2-COOCH 3 
2-COOH 


30a 
30b 


50 


a 




2-COOCH 3 
2-COOH 


31a 
31b 


55 


m a 




2-COOCH 3 
2-COOH 


32a 
32b 
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6 


X 1~ X 2 


==W-(CH 2 ) n -^ (CH2) ^ 
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pound 
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-CH 2 0- 
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-S-VN N-Q 

<Q»-CH--CH»CH-(0} ) 
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2-COOCH3 
2-COOH 


33a 
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TS 
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34a 




n 
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35b 
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0 
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2-COOH 
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2-C00H 


69a 
69b 


IS 


« 




2-COOCH 3 
2-C00H 


70a 
70b 


so 


ii 
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2-COOCH 3 
2-C00H 


71a 
71b 


25 
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\ / W/ 


2-COOCB 3 
2-COOH 


72a 
72b 
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(o-/oV p > 

Vry 


2-COOCB 3 
2-COOH 


73a 
73b 


SO 


n 




2-oooca, 

2-C00H 


74a ; 
74b 


33 
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" (0»-CH,-CH=CH-(O) ) 
* \ / 


2-COOCH 3 
2-C00H 


75a 
75b j 


40 


» 


H^ 


2-COOCH 3 
2-COOH 


76a 
76b 




ii 




2-COOCH 3 
2-COOH 


77a 
77b 


45 


u 




2-COOCH 3 
2-COOH 


78a 
78b 


50 


■ 


,9 -t> 


2-COOCH 3 
2-COOH 


79a 1 
79b 
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J. z 


/ -\ 

2 P 




Com- 
pound 
NO. 


10 


-CH 2 0- 




2-CH 2 OOOCH 3 
2-CH 2 COOH 


80a 
80b 


16 


p 


" (0= " ) 


2-CH(CH 3 )COOCH 3 
2-CH(CH 3 )COOH 


81a 
81b 




P 


" (Q= " ) 


2-C<CH 3 ) 2 O0OCH 3 
2-C(CH 3 ) 2 COOH 


82a 
82b 


20 


If 


° (Q» " ) 


2-CH,CH,C00CH- 
2-CH 2 CH 2 COOH 


83a 
83b 


35 


It 




2-COOCH- 
2-COOH 


84a 
84b 


30 


ft 




2-COOCH 3 
2-COOH 


85a 
85b 








2-CH 2 COOCH 3 
2-CH 2 COOH 


86a 
86b 


36 


d 


(Qar « ) 


2-CH{CH 3 )COOCH 3 
2-CH(CH 3 )COOH 


87a 
87b 


40 


II 


(Q= " )• 


2-C(CH 3 ) 2 COOCH 3 
2-C(CH 3 ) 2 COOH 


88a 
88b 




N 


it /a- n \ 


2-CH 2 CH 2 COOCH 3 
2-CH 2 CH 2 COOH 


89a 
89b 


48 


tl 


(Qa-CHj-C VC1) 


2-COOCH 3 
2-COOH 


90a 
90b 


50 


It 


(Q» ) 


2-C(CH 3 ) 2 COOCH 3 
2-C(CH 3 ) 2 COOH 


91a 
91b 


55 


u 


" (Q»-CH 2 -^5^-OCH 3 ) 


2-COOCH 3 
2-COOH 


92a 
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2-C00CH, 
2-C00H 


94a 
94b 
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(q=-ch 2 -^o) > 


2-COOCH3 
2-COOH 


95a 
95b 
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(Q= " ) 


2-CH 2 COOCH 3 
2-CH 2 COOH 


96a 
96b 
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2-COOCHj 
2-COOH 


97a 
97b 
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2-CH-COOCH- 
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-CH 2 S- 


/ — V / — V 


2-COOCH 3 
2-COOH 
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101b 
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102a 
102b 
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-CH«CH- 




2-COOCH 3 
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103a 
103b 
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2-COOCH 3 
2-COOH 


104a 
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The thus prepared Compoudn (I) possesses a potent TXAa antagonizing activity and some of them also 
possess an antiallergic activity and/or antfhiataminic activity. Preferred examples of Compound (I) are shown 
in Table 2. 

Names of the compounds given In Table 2. reference examples and examples later described are 
indicated by correct nomenclature. 



Table 2 

Compound No 

i}hJ2:il7K han ?i~ 1 : pipe ? winyDethyl] thio-6, 11- ~ 
dihydrodibenz[b,e]oxepin-2-carboxylic acid ib 

1}Z [ 2~ ^T^enyl-i-Pipetaainyl) ethyl] thio-6, 11- 
dihydrodibenz(b,e]oxepin-2-acetiq acid 2 b 

ifrli-<i7?enayl-l-pipera«inyl) ethyl] tbio-6,11- 
dihydrodibenztb,e]oxepin-2-carboxylic acid lib 

HZ { l~ (iTChlorobenzyl-l-piperaainyl) ethyl] thio-6 , 11- 
dihydrodibenz[b,e]oxepin-2-carboxylic acid 12b 

2 -Me thy 1-2- [11- [2- <4-chlorobenzyl-l-piperazinyl) - 

ethyl] thio-6, 11-dihydrodibenz tb,e)oxepin-2-vll - 

propionic acid * * 13b 

11 [2- 14- IBia (4-f luorophenyl) methyl] -1-piperazinyl] - 
ethyl] thio-6, 11-dihydrodibenz [b,e]oxepin-2- * 
cacboxylic aoid 17b 

ifu { l~ (*7? en2 yl-l;honepiP«rasinyl) ethyl] thio-6 , 11- 
dibydrodibenz(b,e]oxepin-2-carboxylic acid 32b 

11- {2- (4-Phenyl-l-piper idinyl) ethyl] thio-6 , 11- 
dihydrodibenz tb,e]oxepln-2-carboxylic acid 37b 

HZ I ?" (i-Benzyl-l-Piper idinyl) ethyl] thio-6 , 11- 
dihydrodibenz(b,e]oxepin-2-carboxylic acid 38b 

1}Z l l~ ti-B^nzyi-l-piperidinyl) ethyl] thio-6, 11- 
dihydrodibenz(b,eJoxepin-2-acetic acid 39b 

2-Methyl-2- ril- [2- (4-benzyl-l-piper idinyl) - 

ethyl J thio-6 , U-dihydrodibenz [b,e] oxepin-2-yl] - 

propionic acid 1 1 41b 

i}K^"" t l7i 4 " c 5i oc ? benzyl) " 1 "P i P eridin y 1 Je th yii thio-6, 11- 

dihydrodibenz[b,e]oxepin-2-carboxylic acid 43b 
2 -Me thy 1-2- {11- [2- {4- (4-chlorobenzyl-l-piper idinyl) - 
ethyl] thio-6 , 11-dihydrddibenz {b, e) oxepin-2-yl] - 
propionic acid 44b 
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X t *?7 I4 7 * 2 (3H) -Benaimidazolon-l-yll piper id ino] - 

ethylJthio-6ax-dihydrodiben 2 tb f eloifpin-2- 
carboxylic acid * 



20 



28 



30 



38 



47b 

■ 

48b 



62b 
63b 
64b 
65b 



I2 7 I4 7 12 (3H) -Benzimidazolon-l-yll piper idino] - 
ethyl) thio-6 , 11-dihydrodibenz [b, eIoiSpin-2- 
acetic acid 

10 2 7!! et ?2}" 2 7 [ ii", t2 "i f " 12 (3H > -benzimidazolon-l-yl) - 
piperidino] ethyl] thio-6, 11-dihydrodibenz [b, el- 
oxepin-2-carboxylic acid 4gb 

IK\ KHZ?} ST 1 " 1 ' ?? 8 lJ£ ^"P*" C4 • 51 decan-4-on- 

2-Methyl-2-lll-[2-[l-phenyl-l,3,8-triazaspiro[4.51- 

?S C !?: 4 "°? e i" y }3 ethy ^ thio - 6 ' 11-dihydrodiieni- 1 
lb, e] ©xepin-2-yl] propionic acid 59b 

ifKi2~ii7? enS! ?i~ X 7 plpe 5 azin y X) Propylidene J -6 , 11- 
dihydrodibenz (b,e]oxepin-2-oarboxylic acid 

J }wrii7S enz ?J" 1 7P lpe 5 az PropylWene J -6 , 11- 
dihydrodibenz [b,eJoxepin-2-acetic acid 

^fiy 1 ^" 'It ^"^"^"'y^-PiPfttazinyDpropylidene- 
6 r ll-dibydrodibenz[b,eloxepin-2-yl]propionic acid 

6 , 11-dihydrodibenz [b, e] oxepin-2-carboxylic acid 

2-Methyl-2- [11- (3- 14- (4-chlorobenzyl-l-piperazinyl) - 
propylidenel -6, 11-dihydrodibenz [b,e] oxepih-2-yl) - 
propionic acid " gg b 

f J- f4- (4-Ti»ienylsultTonyX) -1-piperazinyl)- 
ethy lidenel -6 , 11-dihydrod ibenz [b, e] oxepin-2-carboxylic 

11- [2- [4- (2-Thienylsulfonyl) -l-piperazinyll - 
Icid lid6ne3 " 6 ' 11 " dih y drodibfln8 1»>» el oxepin-2-acetic 

40 " 

2-111- 12-14- (2-Thienylsulfonyl) -1-piperazinvll - 
ethylidene] -6 , 11-dihydrodibenz [b, e] oxepln-2?yl] - 
propionio acid 

2- Methyl-2- [11- [2- [4- < 2-th ienylsulf ony 1-1- 

? Sff !! inyl) • th y 1 }J«»«-« rll-dlhydrodibenz [b,ej oxepin- 
2 "Y 11 propionic acid 

3- [11- [2- [4- (2-Thlenylsulfonyl) -1-piperazinvl) - 
ethylidene] -6 , 11-dihydrodibenz [b,el oxepin-2-yll - 

eo propionic acid v * 1 83b 

i}C. I J" ( l7! hen ^" l 7 pi P e,rldin y 1 Jp ro py lid «neJ-6»ii- 

<3ihydrodibenz[b,e]oxepin-2-carboxylic acid 

HZ { l~ <l7?« n «y l-l;PiP«r idinyl) propylidenel -6 , 11- 
55 dihydrodibenz[b,eJoxepin-2-carboxylic acid 



79b 
80b 
81b 
82b 



84b 
85b 
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dihydr odibenzo Cb, ej thlepin-f-iLSif lie Jiid ' 



86b 

88b 
90b 

91b 

93b 

98b 
99b 
100b 
101b 



102b 
103b 
104b 



Next. TXA2 antagonizing activity of Compound (I) Is described below. 



Test on anti-platelet activity (TXAa antagonizing test) 

Using guinea pig platelet, influence of the compounds in accordance with the present invention on 
platelet aggregation induced by LM6619 (9.11-dideoxy«0a,11a«methanoepoxyprostaglandin F a a; manufac- 
tured by Cayman Chemica Co., Ltd.) which was a TXAj/prostaglandln h 2 receptor stimulant was examined. 

Male guinea pig (Hartley strain; body weight 300 to 600 g) was anesthesized by Intraperitoneal 
administration of sodium pentobarbital (30 mg/kg) and blood was collected from the descending aorta of the 
abdomen with a 1/10 volume of sodium citrate. By centrifugafion (KC-70: manufactured by Kubota Co., Ltd.) 
at 8G0 rpm for 10 minutes, platelet rich plasma (PRP) was collected. Platelet aggregation Induced by U- 
46819 (0.S - 1 uM) was determined by photometry [Bom, Q.V.R. et al M Nature (London). 194, 027-029 
(1862)]. A test compound was pretreated before 3 minutes and an ability of inhibiting aggregation was 
measured. The minimum concentration of inhibiting platelet aggregation by 30% or more was defined as 
the minimum effective concentration (MEC) of the test compound. 

The results are shown (n Table 3. 



Antiallergic activity test 
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Antiallergic activity was examined in accordance with the passive cutaneous anaphylaxis (PC A) test 
using rats. As test animals, Wistar strain male rats weighing 180 to 220 g were used to collect antiserum 
and for the PCA test, Wistar strain male rats weighing 120 to 140 g were used. 

6 

A) Preparation of anti-egg white albumin (EWA) rat serum 

Anti-EWA rat serum was prepared according to the method of Stottand and Share [Can. J. Physiol. 
Pharmacol., 52. 1114 (1874)]. That is, 1 mg of EWA was mixed with 20 mg of aluminum hydroxide gel and 
io 0.5 ml of pertu ssis-dl phtheria-tetan us mixed vaccine. The mixture was subcutaneously administered to the 
rat paw in 4 portions. Fourteen days after, blood was collected from the carotid artery and the serum was 
isolated and stored in a state frozen at -80* C. Titer of this antiserum to homologous PCA for 46 hours was 
1 :32. 

B) Homologous PCA test for 48 hours using rats 

Three rats were used per group. After the hair at the back was cut, 0.05 ml each of anti-EWA rat serum 
diluted to 8-fold with physiological saline was Intracutaneous^ injected to each rat at the back in 2 places to 

20 passively sensitize the rat A test compound or its solution (physiologicaJ saline solution or CMC solution) 
was orally administered 47 hours after and 0.5 mtflQO g of 1% Evans Blue physiological saline containing 2 
mg of antigen EWA was then intravenously administered to the tail vein an hour after the administration. 
Thirty minutes after, the animal was bled to death. The skin was peeled off and a leaked dye amount at the 
blue dyed portion was measured according to the method of Katayama et al. [Microbiol. Immunol., 22. 89 

25 (1978)]. That Is. the blue dyed portion was cut off with scissors, put into a test tube charged with 1 ml of 1 
N potassium hydroxide and incubated at 37* C for 24 hours. After 9 ml of a mixture of 0.6 N phosphate : 
acetone (5 : 13) was added to the system, the mixture was shaken followed by centrifugation at 2500 rpm 
for 10 minutes. An absorfoancy of the supernatant at 620 nm was measured and the leaked dye amount was 
quantitatively determined by comparing with a calibration curve previously prepared. A value of one rat was 

30 obtained from a mean value of the two portions and an Inhibition rate of each rat was calculated according 
to the following equation. 



Inhibition rate (%) 

A mean amount leaked in A leaked amount in the 

the group administered - group administered 
with solvent with test compound 

40 \ A mean amount leaked in the group 

administered with solvent * 



50 



x 100 



The case showing that the Inhibition rate is 50% or more is judged to be positive in the PCA inhibition 
activity and the minimum dose In which at least one out of 3 rats was recognized to be positive was defined 
as the minimum effective dose (MED) of the test compound. 

The results are shown In Table 3. 



Acute toxicity test 

Using three dd strain male mice weighing 20 ± 1 g, a test compound was orally (po; 300 mg/kg) or 
intraperitoneally (Ip; 100 mg/kg) administered. MLD (the minimum lethal dose) was determined by observing 
the mortality for seven days after administration. 

The results are shown in Table 3. 
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Table 3 



Compound 
No.** 


Acute Toxicity 
(MLD) 
mq/kq 
po ip 


Antiallergic 

Activity 
(MED) rag/kg 
po 


TXA2 Antagonizing 
Activity (MEC) 
ug/ml 


lb' 


> 300 


> 100 


10 


3 


8b 


> 300 


> 100 


10 


1 


9b' 


? JUU 


> ion 


10 


1 


lib 


>300 


>100 


10 


1 


25b 


>300 


>100 


10 


3 


37 b 


>300 


>100 


1 


10 


38b 


>300 


>100 


1 




B-73b 


>300 


>100 


>100 


10 


B-75b' 


>300 


>100 


100 


0.1 


B-78b 


>300 


>100 


>100 




B-79b 


>300 


>100 


>100 


30 


BM13177* 


>30O 


>100 


>100 


3 



(reference 



compound) 




** In Compound No., symbol ■ indicates an addition product 
of the corresponding compound in Tables 1 through 2 to 
a salt or solvent and, symbols B and Z represents E- 
form and Z-form r respectively (the same shall apply 
hereinafter) • 

As demonstrated in Table 3, Compound (I) and pharmaceutical ly acceptable salts thereof possess 
excellent TXA2 antagonizing activity and some compounds also possess an antiaJlergic activity. 

Binding study using 3 H-U48819 (TXA2 receptor binding activities test) 
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Receptor binding was performed by a modified one of the method of Kattelman et al. [Thrombosis 
Research,^, 471 (1986)]. 

To a washed platelet suspension (1 x 10 8 platelets) of guinea pig were added 12 nM of tritium-labeled 
U46619 PH-U46619; NEN Co., Ltd.) and a test compound (final concentration: 1 uM) solution. After keeping 
s at 37* C for 20 minutes, the mixture was rapidly filtered through a glass fiber filter paper (QF/C; Whatman). 
Immediately, the filter paper was washed 5 times with 3 ml of Ice-cold SO mM Trls-hydrox- 
ymethytaminomethane buffer (containing 100 mM sodium chloride). The glass fiber filter was transferred to 
a vial and a scintillator (Ex-H; manufactured by Wako Pure Chemical Industries Co., Ltd.) was added 
thereto. A radioactivity was determined with a liquid scintillation counter. 
ro It is already known that 3 H-U46819 is capable of binding with TXAa receptor (see the publication supra). 
An inhfoitory activity of the test compound against this binding means an ability of binding with the TXAa 
receptor, ft Is also known that a good relationship exists between this binding activity and the anti-platelet 
activity (TXAa antagonizing test). 

An inhibitory activity (binding activity) of the test compound was calculated by the following equation. 



15 



20 



Amount bound in Amount of 
the presence of - non-specific 

(%) inhibition - [l - ate8t C ° mpOUn d blndln 9 

Amount of Amount of 

total binding - non-specific 

binding 



x 100 



(totes) 

Amount of the total binding is an amount of 3 H-U46819-bound radioactivity in the absence of a test 
^ compound. 

The amount of non-specific binding is used to mean an amount of 3 H»U46819-bound radioactivity In the 
presence of 10 uM U-46619. 

The amount bound in the presence of a test compound is an amount of 3 H-U46819-bound radioactivity 
In the presence of a test compound In various concentrations. 
oc The results are shown in Table 4. 

35 



40 



46 



50 



55 
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Table 4 



Reference compounds t 



Compound 
No. 

lib 

25b 

38b 

E-73b 

E-75b' 

E-78b 

8-79b 

Ketotifen 
BM13177 



% Inhibition 
70 
78 
81 
85 
85 
83 
77 

-3 
31 




COOK 



(Compound B) 



-4 



As demonstrated In Table 4, Compound (I) and pharmaceutical ly acceptable salts thereof have an 
excellent binding ability to TXAa receptor. 

This inhibitory activity Is not observed with hitherto known antiallergic agents, for example, Ketotifen 
[Merck Index, 10th edition, page 782 (1983)] and known antiallergic agents such as Compound (A) 
(Japanese Published Unexamined Patent Application No. 28872/1985) and Compound (B) (Japanese 
Published Unexamined Patent Application No. 10784/1988): one of excellent activity of Compound (I) is 
TXA2 receptor binding ability. 



Binding study using 3 H-Pyrilamlne (Histamine Hi receptor binding) 

Receptor binding was performed by the method of chang et ai. [J. Neurochem.. 32, 1953 (1979)]. 

The cerebellum of guinea pig was suspended In a 40-fold amount (WW) of chilled 50 mM phosphate 
buffer (pH 7.5) with Polytron Homogenizer (Kinematics Co., Ltd.). The suspension was centrifuged (35,500 x 
g, 10 minutes). The resulting precipitates were resuspended In an equal amount of fresh buffer followed by 
centrifugation. A 100-fold amount (V7W) of chilled buffer was added to the final precipitates. 

To 1 ml of the membrane suspension adjusted as described above were added 50 ul of tritium-labeled 
pyrilamlne CH-pyrilamlne; NEN Co.. Ltd.) and 50 ul of a test compound. The mixture was allowed to stand 
at 26* C for 30 minutes, 4 ml of chilled buffer was added thereto. The mixture was rapidly filtered through a 
glass fiber filter (GF/C; Whatman). The filter paper was further washed three times with 5 ml of buffer. 
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10 



15 



30 



40 



45 



50 



55 



Hereafter procedures were performed in a manner similar to the TXAa receptor binding test to determine a 
radioactivity. 

An inhibitory activity of the test compound against Hi receptor was calculated by the following equation. 

Amount bound in Amount of 
the presence of - non-specific 
a test compound binding 

(%) Inhibition = \l | x 100 

Amount of Amount of 

total binding - non-specific 

binding 



(Notes) 

Amount of the total binding is an amount of s H-pyrilamlne-bound radioactivity In the absence of a test 
compound. 

so The amount of non-specific binding is an amount of 3 H-pyrilamlne-bound radioactivity in the presence 
of 3 uM Astemi zole (manufactured by Janesen Pharmaceutical 

The amount bound in the presence of a test compound is an amount of 3 H-pyr!lamlne-bound 
radioactivity in the presence of a test compound in various concentrations. 
Inhibitory activity of the test compounds at 10~*M are shown in table 5. 

25 

Table S 

Compound 

No* (%) Inhibition 

lb 1 68 
lib 95 

35 25b 95 

38b 92 
Reference Compound at 

Ketotifen 100 

BM13177 0 

Compound A 88 



Compound 0) and pharmaceutical acceptable salts thereof may be administered singly as they are 
but in general, it is preferably administered as various medical preparations. These metfcal preparations 
are used for animal and human beings. 

The medical preparation In accordance with the present Invention may contain, as an active ingredient 
Compound (I) or pharmaceutical^ acceptable saHs thereof singly or as admixture with other optional 
effective components for different treatment Further these medical preparations can be produced by 
optional procedures well known in the pharmaceutical field, by mixing the active Ingredient together with 
one or more pharmaceutical^ acceptable carriers. 

Herein, as the optional effective components for different treatment contained together with Compound 
(1) or pharmaceutical^ acceptable salts thereof, mention may be made of, for example, a steroid, a non* 
steroid antiinflammatory agent a peripheral analgesic, a leucotrlene antagonist a leucotrlene biosynthesis 
inhibitor, an Ha receptor antagonist, an antihistamine agent a histamine release Inhibitor, a bronchodilator, 
an angiotensin converting enzyme inhibitor, a thromboxane Aa biosynthesis Inhibitor, an H*-K*ATPase 
inhibitor, a coronary cfiiator, a calcium antagonist a diuretic, a xanthine oxidase Inhibitor, a cerebral 



36 



EP0 325 765 A1 



circulation improving agent, a calebrai metabolism activator, a cerebral protecting agent a Over protecting 
agent en antiplatelet agent a thrombolytic agent an adrenaline a receptor antagonist an adrenergic 0 
receptor agent, an adrenaline & receptor antagonist a serotonine antagonist a platelet activation factor 
(PAF) antagonist an adenosine receptor antagonist an antihypertiptdemic agent a cholesterol biosynthesis 
s inhibitor, an immunostimulating agent an Immunosuppressive agent an anticancer agent etc. 

It Is preferred that the most effective route for treatment be selected as a route for administration. Oral 
or parenteral administration such as intrarectal, topical, intranasal, intraocular, intrabuccaJ, subcutaneous, 
Intramuscular and intravenous routes, etc are mentioned. 

As the form of administration, there are a capsule, a tablet a granule, a powder, a syrup, an emulsion, a 
10 suppository, an ointment an eyedrop, a nosedrop, a troche, an aerosol, an Injection, etc. 

A liquid preparation suited for oral administration, for example, an emulsion and a syrup can be 
prepared using water sugars such as sucrose, sorbitol, fructose, etc; glycols such as polyethylene glycol, 
propylene glycol, etc.; oils such as sesame oil, olive oil. soybean oil, etc.; antiseptics such as a p- 
hydroxybenzolc acid ester, etc.; flavors such as strawberry flavor, pepper mint etc. Further a capsule, a 
75 tablet, a powder and a granule, etc. can be prepared using an exclpient such as lactose, glucose, sucrose, 
mannitol, etc.; a disintegrator such as starch, sodium alginate, etc; a lubricant such as magnesium stearate, 
talc, etc.; a binder such as polyvinyl alcohol, hydroxypropyl cellulose, gelatin, etc.; a surfactant such as an 
aliphatic ester, etc; a ptasticizer such as glycerine, etc. 

A preparation suited for parenteral administration is composed of a sterile aqueous preparation 
to containing active compounds which are preferably isotonic to blood of recipient For example, with an 
Injection, a solution for injection is prepared using carriers composed of a saline solution, a glucose solution 
or a mixture of saline water and glucose solution. 

A nasal spray preparation Is composed of a purified, aqueous solution oi the active compounds which 
contains an antiseptic and an Isotonic agent Such a preparation is adjusted to pH compatible with nasal 
ps membrane and to an Isotonic state. 

An ocular preparation is prepared In a manner similar to the nasal spray, except that pH and isotonic 
factors are controlled so as to fit those of eyes, 

A topical preparation Is prepared by dissolving or suspending the active compound In one or more 
media, lor example, a mineral oil, petroleum, a polyvalent alcohol or other bases used for topical medical 
jo preparations. 

A preparation for rectal administration is provided as a suppository using conventional carriers, for 
example, cacao fat, hydrogenated fat or hydrogenated fat carboxyllc acid, etc. 

Further these parenteral preparations may also be added with one or more auxiliary components such 
as a diluent, a fragrance, an antiseptic (including an antioxidant), an exclpient a disintegrator, a lubricant, a 
38 binder, a surfactant a piasticlzer and the like. 

Effective dose and number of administration of Compound (I) or pharmaceutical^ acceptable salts 
thereof vary depending upon mode of administration, age and body weight of the patient and properties or 
severity of conditions to be treated. In general, daily dose Is 0.01 to 1,000 mg/person and number of 
administration is once a day, or the dosage may be divided Into several ones. 
4o Hereafter, the present Invention is described by referring to Reference Examples and Examples below. 
Intermediates obtained In the following Reference Examples are shown in Table 6. 
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Table 6 



5 




15 


Compound 
(Reference 
Example) 


X, -X, 
1 2 


R° 


=X° 




a ( 1) 


-CH 2 0- 


2-COOCH 3 


»0 


20 


b (2) 


n 


tt 


-OH 




c (3) 


n 




=CHCH 2 C1 


rut 












& (4) 


ii 


2-CH 2 COOCH 3 


«0 


30 




n 


a 


oCHCH CI 




f ( €) 


u 


3 2 3 


=0 


36 


g • (7) 


u 


N 


-OH 




h (8) 


» 


2-COOCHj 


-S>S^0H | 


40 


1 ( 9) 


it 


it 


-S ^Nx-Cl 




j (10) 


o 


w 




45 


k (11) 


ti 




-S^-Vx'N NH 


50 


1 (12) 


n 


2-c(ch 3 ) 2 cooch 3 


-S-"N^0H 



55 



38 
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Compound 
(Reference 
Example) I 


x r x 2 






5 


mm t^^\ I 


-CH-O- 1 


2-C(CH,),COOCH 3 


-S CI 


70 


n (14) 1 


O 1 


n 1 


-SA/I 




o (15) 1 


2 1 


2-COOCH 3 S 


-S^" OH 1 


70 


n (16) 




w 






q (17) 


-CH*CH- 


11 


-S-*vOH 1 


20 


r (18) 


» 


tl 




25 


s (19) 


-CH 2 0- 


1 ** 


=CHCH-N NH 
£ \ — / 




t (20) 


1 * 


1 It 


i ■CHC1I2 2 2 3 1 


30 


U (21) 


1 U 


1 w 


-S^n^-K NH 
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Reference Example j 

Methyl 11WU1^Y*^ ^ 

. ortHinm 402.4 a of phthalide and 200 g of 
A mixture of 348.9 0 °* ^^^^on^ JnJon, «. reaction mixture was 
sodium chloride was stirred at ^^^^^Xiueoua solution were added thereto^ The 
cooled to room temperature and 4 liters of 10% £ „ * room temperature for 3 hours, 

Xure was allowed to stand at room ^«™*™^Z TJL of water. After stirring at -om 

IR (KBt MM cm-): 3400. 1700. 1610. 1f»-^V 3027 a of the UHts obttWd 2^Mletho«^ra*o"yl- 
InSAItteraat oieoiylwe oMoit* ^Sf^LT^J^rido wos added 10 «i» WW™*"- ««" 
pJLU-W oeoae*. and. IM. d MM* ^SofeS SSTUte - - J- » « 
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10 



The concentrate was recrystalllzed from Isopropyl ether to obtain 335.3 g of the objective compound as 

white crystals. 

Melting point 128 - 129* C 

Elemental analysis: as Ci s Hi 2 O* 





C 


H 


Found (%) 
Calcd. (%) 


71.55 
71.63 


4.48 
451 



NMR (CDCfe, *, ppm): 3.84(s, 3H). 5.14<8. 2H), 8.87-a93(m, 7H) 
1R (KBr tablet cm" 1 ): 1710, 1650, 1810, 1250. 1010 



75 



Reference Example 2 



20 



25 



30 



Methyl 11'hydroxy-8,11-dihydrodibenz[b,e]oxepin-2<arbo)(ylate (Compound b): 

Compound a, 50 g, obtained In Reference Example 1 was suspended in 300 ml of methanol and 6.3 g 
of sodium borohydrlde was added to the suspension. The mixture was stirred at room temperature for 2 
hours. After completion of the reaction. 10 ml of acetic acid and 300 ml of water were added thereto 
followed by stirring for 30 minutes, insoluble matters were taken out by filtration and washed with methanol 
and then with water. By drying with heating under reduced pressure, 40 g of the objective compound was 
obtained. 

NMR (CDCIa, 6, ppm): 2.16(s. 6H), 2«30-2.7e(m, 4H), 3.83(s T 3H). 4.83 and 8.40(ABq, J - 12.6Hz, 2H), 5.01(8, 

1H), 6.79-7.93(01, 7H) 

IR (neat, cnrr 1 ): 2950, 1710. 1240, 1015 



Reference Example 3 



40 



45 



50 



55 



Methyl (EHI^-chloroemyOdeneJ-ftll-d^ (Compound c): 

4-MethyIpipera2ine, 30 ml, and 74 g of paraformaldehyde were cfissolved in 2 I of tetrachloroethane 
and 100 mi of trifluoroacetic acid was dropwise added to the solution. After stirring at 60* C for 2 hours, a 
solution of 38 g of methyl 11-methylene^,1lKilhydrodibenzJb^]oxepin-2-carbo)cylate in 600 ml of tetrach- 
loroethane was dropwise added to the reaction mixture followed by stirring at 90* C for further 3 hours. The 
reaction mixture was concentrated to dryness under reduced pressure and 4 N hydrochloric acid aqueous 
solution was added to the residue to adjust pH to 1. Then, the mixture was washed with diethyl ether. 
Thereafter, 10 N sodium hydroxide aqueous solution was added to adjust pH to 13. Extraction was 
performed with 3 I of methylene chloride. After washing with saturated sodium chloride aqueous solution 
and drying over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The 
resulting residue was subjected to silica gel column chromatography (etuent; hexane : ethyl acetate : 
trlethylamlne ■ 5 : 5 : 1) to give 44 g of methyl 1H2-(4-methyl-1-plpera2inyl)ethylldeneJ-6,11- 
dihydrodlbenz[b.eJoxepin-2-carboxylate as colorless oil. 
MS (m/z): 378 (M ) 

NMR (CDCfe, «. ppm): 2^4(8. 3H), 2.45(8, 8H). 2,94-3.32(m, 2H), 3.84(8. 3H). 522(bs, 2H), 5.85 and 6.22ft. 
J « 6.8Hz. 1H), 6,6fr8.07(m. 7H) 

E-form compound, 21.5 g. Isolated from the Z/E mixture described above in a conventional manner and 
23.5 g of sodium acetate were suspended In 250 ml of dichloroethane and, 27.1 ml of ethyl chicroformate 
was dropwise added to the suspension. After completion of the dropwise addition, the mixture was stirred at 
room temperature for an hour and the solvent was distilled off under reduced pressure. The residue was 
extracted with 400 ml of ethyl acetate. After washing with saturated sodium chloride aqueous solution and 
drying over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The obtained 
crude product was recrystaJllzed from isopropanol to give 14.3 g of the objective compound as white 
crystals. 



40 
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Melting point 134- 135* C 
Elemental analysis: as CisHisClOa 



5 





C 


H 


Found (%) 
Calcd.(%) 


68.55 
68.68 


4.77 
4.80 



NMR (CDCb, fi, ppm): 350(8, 3H), 4.160, J«8.1Hz, 2H), 4.88(bs, 1H). 5.57(bs. 1H), 6.31(t J = 8.1Hz, 1H), 
10 6.79-8.04(01, 7H) 



Reference Example 4 



Methyl 11-oxo-6 t 1lKlihydrocIibenz[b t eJoxepln-2*acetale (Compound d): 

The corresponding starting material was used, treated In a manner similar to Reference Example 1 and 
recrystallized from methanol to give the objective compound as light yellow crystals. 
Melting point 75 - 76* C 



Reference Example 5 



Methyl (EHt^^hloroethylictenehe.ll^ (Compound e): 

The corresponding starting material was used, treated in a manner similar to Reference Example 3 and 
recrystallized from isopropanol to give the objective compound as white crystals. 
Melting point: 127- 128* C 
Elemental analysis: as CisH^CIO* 



35 





C 


H 


Found (%) 
Calcd. (%) 


69-37 
69.41 


5.40 

6J21 



NMR (CDCh, 5. ppm): 3.55(s, 2H), 3.69(s, 3H), 4.14 (d, J=8.1Hz, 2H), 4.7-5.4<m, 2H), 623{t, J»8.1Hz t 1H), 
40 6.74(d, J = 8.1 Hz, 1 H), 8.85-7.4(m, 6H) 

IR (KBr tablet cm" 1 ): 1731. 1487, 1258, 1137, 1004 



Reference Example 8 

Methyl 2-methyl-2-[(1 1-oxo-6,1 l-dihydrodlben^b.ejoxepin^-yljpropionate (Compound f): 

Compound d< 30 g, obtained in Reference Example 4 was suspended In 300 mi of dlmethyrformamide 
50 and 30 g of potassium hydroxide as powder and then 27 ml of methyl Iodide were added to the suspension. 
The mixture was stirred at room temperature for 2 hours. The solvent was distilled off under reduced 
pressure and the residue was extracted with 500 ml of ethyl acetate. The extract was washed successively 
with saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous solution. After 
drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The 
as obtained residue was subjected to silica gel column chromatography (eluent; hexane : ethyl acetate - 10 : 
1) for purification to give 3.6 g of the objective compound as colorless oil. 

NMR (CDCb, *, ppm): 1.62(8, 6H), 3.68(3. 3H), 5.17 (s, 2H), 7.01(d. J=*8.8Hz, 1H), 72-7.9(m, 5H), 8.22(d, 
J*2.6HZ,1H) 
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IR (neat cnrr 1 ): 2674, 1729. 1848 t 1597. 1490. 1016 



Reference Example 7 

5 

Methyl 2^ethyi-2^(ll hydroxy*, ll^Jihydrodite^ (Compound g): 

The objective compound was obtained as colorless oil from Compound f obtained in Reference 
10 Example 0 in a manner similar to Reference Example 2. 

NMR (CDCIa, 5, ppm): 1.56<s, 6H), 3.62(s. 3H), 4.97 and 5.80(A8q, J = 13.1 Hz, 2H). 5.61(s, 1H), 6.87 (d, 

J =a4Hz, 1H), 7.05-7.40(m. 6H) 

IR (neat cnr 1 ): 2974, 1728. 1487, 1010 

T5 

Reference Example 8 



Methyl 1H2^iydroxyethyl)tWo^J1^hydrodibenz[b,e3oxepli>2H»rboxyl^ (Compound h): 

20 

In 400 ml of methylene chloride was suspended 40.0 g of Compound b obtained in Reference Example 
2. Trifiuoroacetlc anhydride, 21.0 ml, was added to the suspension followed by stirring at room temperature 
for an hour. Then, 10.7 ml of 2-mercaptoetftanol was added to the mixture followed by stirring for further 4 
hours. After 100 ml of methylene chloride was added to the reaction mixture, the mixture was washed with 
25 saturated aqueous sodium chloride solution. After drying over anhydrous magnesium sulfate, the solvent 
was distilled off under reduced pressure. The obtained crude product was recrystalfized from toluene to 
give 37.6 g of the objective compound as white crystals. 
Melting point 128 -130* C 
Elemental analysis: as CiaHfsOtS 

30 





C 


H 


Found (%) 
Calcd. (%) 


65.28 
65.43 


5.55 
6.48 



NMR (CDCIa. 5, ppm): 2.66(dt, J = 2.1, 6.0Hz. 2H). 3.69 (t, J = 5.9Hz, 2H), 3.89(s, 3H), 4.91 and 6.43(ABq, 

J = 12.7Hz, 2H), 5.09<S, 1H), 8^2-7.98(m, 7H) 

IR (KBr tablet, cm- 1 ): 3420, 1708, 1883. 1610, 1437, 13ia 1008 

40 

Reference Example 9 



Methyl 1 1 -(2-chtoroethyl)thlo-e,1 1 -dlhydrodlbenz(b,eJoxepin-2-carboxylate (Compound I): 

Compound h. 20.0 g, obtained In Reference Example 8 was dissolved in 200 ml of dimethytformamide 
and, 12 ml of 2,3.8-choDdlne and 4.0 g of lithium chloride were added to the solution. Under Ice cooling, 5.4 
ml of methanesuifbnyl chloride was dropwise abded to the mixture. 
so After stirring at room temperature overnight the solvent was distilled off under reduced pressure. The 
residue was extracted with ethyl acetate. The extract was washed successively with 1 N hydrochloric acid 
aqueous solution and saturated sodium chloride aqueous solution. After drying over anhydrous magnesium 
sulfate, the solvent was distilled off under reduced pressure. The obtained residue was purified by silica gel 
column chromatography (eluent; hexane : ethyl acetate = 5 : 1) and crystallized from hexane to give 203 g 
of the objective compound. 
Melting point 1 00 • 1 02 " C 
Bemental analysis: as CiaHuCtOaS 
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C 


H 


Found (%) 
Calcd. (%) 


81.77 
81.97 


4.80 
4.81 



NMR (CDCb, a, ppm): 2.54-3.62(m, 4H) t 3.84(6, 3H), 5.04<s, 1H), 4.87 and 6.37(ABq, J « 13.2Hz, 2H), 6.78- 
8.12(m,7H) 

!R (CHCfe, cm" 1 ): 1714, 1611, 1322, 1285. 1132, 1008 



Reference Example 10 



Methyl ll-^odrethyOthio^.ll^ (Compound j): 

Compound i, 10.1 g, obtained In Reference Example 9 was disserved fn 150 ml of acetonitrile and, 14.6 
g of sodium iodide was added to the solution. The mixture was heated under reflux for 5 hours. After 
allowing it to stand for cooling, the reaction mixture was extracted with ethyl acetate and the extract was 
washed twice with saturated sodium chloride aqueous solution. After drying over anhydrous magnesium 
sulfate, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent hexane : ethyl acetate » 10:1) and further solidified with hexane to give 3.1 g of 
the objective compound as white solid. 
Melting point 111 -113*C 
Bementai analysis: as CiaHirlOaS 





C 


H 


Found (%) 
Calcd. (%) 


48.08 
49.10 


3.71 
3.89 



NMR (CDCt 3 . «. ppm): 2.68-3.22(m, 4H), 3.88(s f 3H), 5.08(s, 1H). 4.91 and 6.37(ABq, J = 13.2Hz, 2H), 6.78- 
8.08(m, 7H) 

IR (CHCfe, cm" 1 ): 1714, 1811, 1295, 1120, 1008 



Reference Example 11 



40 Methyl [2-<1 -pJperaziny1)ethy I Jhio-6,1 1 -dihydrodibenztb^Joxepin^-carboxy late (Compound k): 

Compound I, 7.0 g, obtained in Reference Example 10 and 6.8 g ot piperazlne were heated under reflux 
for 8 hours in 300 ml of ethanol. The solvent was distilled off under reduced pressure. 4 N hydrochloric acid 
aqueous solution was added to the residue to adjust pH to 3 followed by washing with diethyl ether. Next, 

46 10 N sodium hydroxide aqueous solution was added to adjust pM to 13. Extraction was performed with 500 
ml of ethyl acetate. After washing successively with saturated sodium bicarbonate aqueous solution and 
saturated sodium chloride aqueous solution, the extract was dried over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure to give 5.9 g of the objective compound as light yeflow oil. 
The product was provided for the following reaction without further purification. 

so NMR (CDCb, a, ppm): 2.1 9-3.33(m, 1 2H), 3.84<s, 3H), 5.06(8, 1 H), 4.86 and 8.44{ABq, J = 1 2.7Hz, 2H) f 6.76- 
8.12(m,7H) 
MS (m/Z): 402 (M*) 



55 Reference Example 12 



Methyl 2-methyWH1 1-(2*y<froxyethyl)thl^ (Compound I ): 
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The objective compound was obtained as colorless oil In a manner similar to Reference Example 8 
using Compound g obtained in Reference Example 7. 

NMR (CDCIa. a, ppm): 1£6<s, 6H), 2J4{dt, J = 2.2, 6.0Hz, 2H), 3,65(8, 3H>, 4.85 and 6-27(ABq, J- 13.1Hz. 
2H), 5.01(8, 1H), 6,7-7.4(01, 7H) 



Reference Example 13 



w Methyl 2-methy l-2-{[1 1 -(2-chloroethy IJthlo-8,1 1 ^Ihydrodibenz{b,eIoxepinl-2-yl]propionate (Compound m): 

The objective compound was obtained as colorless oil In a manner similar to Reference Example 9 
using Compound 1 obtained In Reference Example 12. 

NMR (CDCI 3l 5. "ppm): 1.67(8, 6H), 2.8-2£(m, 2H), 3.2-3.4011, 2H), 3.65(s, 3H), 4.85 and 6.23(ABq, 
is J=» 13.1Hz, 2H), 5,04(8, 1H), 6.7-7.4(m, 7H) 



20 



Reference Example 14 



Methyl 2«memy1-2-Cl1-(2-iodoe%l^ (Compound n): 



The objective compound was obtained as colorless oil in a manner similar to Reference Example 10 
using Compound m obtained in Reference Example 13. 
26 NMR (CDCIa, *. ppm): 1.56(8, 6H), 3.64(8, 3H), 5.27 (s, 1H) 



Reference Example 15 

ao 

Methyl 5-(2^draxyemyfjthio-10,^ (Compound o): 

In 15.3 ml of methylene chloride was suspended 0.51 g of methyl 5-hydroxy-10,1 1-dlhydro-5H-dibenzo- 
[a,d]cydohepten-3'Carboxyiat8. Under ice cooling. 0.27 ml of trifiuoroaoetic anhydride was added to the 

38 suspension followed by stirring at room temperature for an hour. Then, 0.14 ml of 2-mercapto8thanol was 
added to the mixture followed by stirring for further an hour. After 10 mJ of methylene chloride was added to 
the reaction mixture, the mixture was washed with saturated aqueous sodium chloride solution. After drying 
over anhydrous magnesium sulfate, the solvent was distilled off wider reduced pressure. The obtained 
residue was purified by silica gel column chromatography (eiuent: hexane : ethyl acetate = 1 : 1) and 

40 recrystailized from toluene to give 031 g of the objective compound as light yellow crystals. 
Melting point: 107- 109* C 

NMR (CDCb, 5, ppm): 2.51-£65(m, 3H>, 2.75-3.03(m f 2H), 3.66-3.98(m, 4H), 3*7(8, 3H), 5,18(s, 1H). 7.14- 
725(m, 5H), 7.82(dd, J = 1.5, 7.9Hz. 1H), 7.91 (s. 1H) 

43 

Reference Example 16 



Methyl 5K2Motoethyl)thlo-10,11^^ (Compound p): 

50 

Compound o 0.46 g, obtained In Reference Example 15 and 1.10 g of trlphenyi phosphlne were 
suspended in 9.2 ml of benzene. While stirring under ice cooling, 0.65 ml of diethyl azodicarboxylate was 
added to the suspension followed by stirring at room temperature for 10 minutes. Then, 0.28 ml of 
iodomethane was added to the mixture followed by stirring at room temperature for 30 minutes. After 10 ml 
55 of ethyl acetate and 10 ml of water were added thereto, the mixture was extracted with ethyl acetate. The 
extract was washed with saturated aqueous sodium chloride solution. After drying over anhydrous magne- 
sium sulfate, the solvent was distilled off under reduced pressure. The obtained residue was purified by 
siflca gel column chromatography (eiuent; hexane : ethyl acetate • 3 : 1) to give 0.57 g of the objective 
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compound as pals yellow oil. 

NMR (CDCIs, 5, ppm): 2.70-3.08(m, 8H), 3,83-3.81 (m, 2H), 3.89(8. 3H), 5.17(8, 1H). 7.17-7.32(m, 5H), 7.84- 
(dd, J « 1.7, 7.8Hz, 1H), 7.92(s, 1H) 



5 

Reference Example 17 



Methyl 5^2^ydroxyethyt)tNo-5HHflben^ (Compound q): 

to 

The corresponding starting material was used, treated in a manner similar to Reference Example 15 
and recrystallized from toluene to give the objective compound as pale yellow crystals. 
Melting point 130* 132* C 

NMR (CDCIa. 5. ppm): 2.30-2.50(m, 3H), 3.51(t, J=» 64Hz, 2H), 3.89(s, 3H), 5.31(s, 1H), 7.0Q(s, 1H), 7.02(s r 
16 1H), 7.09-7.41(m, 5H) r 7.91 (dd. J* 1.5, 7.9Hz, 1H), a01(s. 1H) 



Reference Example 18 

20 

Methyl 5K2Hodoethy0thic>-5H<libenzo[a 1 dlcyclohepten-3-C8rtoxylate (Compound r): 

Compound q obtained In Reference Example 17 was used and treated in a manner similar to Reference 
Example 16 to gwe the objective compound as pale yellow oil. 
ss NMR (CDda, 3, ppm): 2.57-3.07<m, 4H), 3.92(8, 3H), 5.31(s, 1H), 7.01(8. 1H). 7.02(s, 1H), 7.09-7.41 (m, 5H), 
7.91 (dd, J « 1.5, 7.9Hz, 1H), 8.01 (s, 1H) 



Reference Example 19 

so 

Methyl (EHH2-(1-pipera2inyi)ethYl^ (Compound s): 

The objective compound was obtained as colorless oil from Compound c (E-form) obtained In 
as Reference Example 3 in a manner similar to Reference Example 11. 

NMR (CDCI 3j 5, ppm): 1.95-3.0(m, 7H) ( 3.10(d, W.OHz, 2H), 3.83(s, 3H), 4.75-5.5(m, 2H). 6.20(1, J * 7.0Hz, 
1H), 8.71(d, J=8.5Hz, 1H) T 6>95-7,45(m, 4H), 7.73(dd, J*2.2, &5Hz, 1H), 7.99(d. J=22Hz, 1H) 



40 Reference Example 20 



Methyl (EZHH3Kmethyteulfony1)oxylprop^ (Compound 

t): 

49 

[3^(Tetrahydro-2H-pyran-2-yl)oxy]propyl]trlphenylphosphonlum bromide, 40.0 g, was suspended in 250 
ml of tetrahydrofuran. Under Ice cooling In nitrogen atmosphere. 60 ml of n-butyl Hthium/hexane solution 
(1 .6 N) was dropwise added to the suspension. After stirring at room temperature for further an hour, 15.0 g 
of Compound a obtained in Reference Example 1 was added thereto followed by stirring at room 

so temperature fori 2 hours. After 50 ml of water was added to the reaction mixture, the mixture was extracted 
with 1 I of ethyl acetate. After washing thrice with saturated sodium chloride aqueous solution and drying 
over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The obtained residue 
was cfissotved in 500 ml of dloxane and 200 ml of water and 1.0 g of p-toluenasulfonlc acid were added to 
the solution followed by heating under reflux for an hour. The mixture was concentrated under reduced 

as pressure and the obtained residue was extracted with 1 I of ethyl acetate. After washing successively with 
saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous solution, the extract 
was dried over anhydorus sodium sulfate. The solvent was distilled off under reduced pressure. The 
resulting residue was subjected to silica gel column chromatography (eluent; toluene : ethyl acetate 8 1 : 
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1) to give 9.8 g of methyl (E,Z)-1 H3-hydroxy)pfopylldena-e,1 1 ^lhydrocRban2(b,e]oxeplrv2-carboxylate. A 
ratio of E/Z was approximately 3 : 7 by NMR. 

The obtained product, 4.8 g, mainly composed of the Z-farm and 10.0 g of p-toluenesurfonic add were 
stirred rn 250 ml of acetic add at 100* C for 42 hours. After completion of the reaction, the solvent was 

s distilled off under reduced pressure and 200 ml of methanol was added to the residue followed by heating 
under reflux for 3 hours. The solvent was distilled off under reduced pressure and the residue was extracted 
with 500 ml of ethyl acetate. After washing with saturated sodium bicarbonate aqueous solution and drying 
over anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The obtained residue 
was subjected to silica gel column chromatography (eluent; hexane : ethyl acetate = 1 : 1) to give 4.5 g of 

w the product showing an E/Z ratio of about 1 : 1. 

NMR (CDCfa, 5. ppm): 2.17-2.72{m, 2H). 3.37-3 J8(m < 2H), 3.77(s. 3H), 4.8&-6.43(m. 1H), 5.70(t, J= 7.4Hz, 
1.5H; Z form). 8,40(t, J= 8.8Hz, 1.5H; E form). 6.52-8.1 2(m. 7H) 

The aforesaid product, 3.5 g, showing an E/Z ratio of about 1 : 1 was dissolved in 50 ml of pyridine and 
1.7 ml of methanesulfonyi chloride was drop wise added under ice coding. After stirring for further an hour 

76 under Ice cooling, the solvent was distilled off under reduced pressure. The residue was extracted with 200 
mi of ethyl acetate. The extract was washed In succession with 1N hydrochloric add aqueous solution, 
saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous solution. After 
drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure to give 4.3 
g of the objective compound as colorless oil 

20 NMR(CDCI 8 .5,ppm):-S02CH3 ; 2.83{s, 1.5H; E form), 3430(3, 1 £H; Z form) 

This product was provided for use In the following reaction step without particular purification. A ratio of 
E/Z was about 1 : 1. 

25 

Reference Example 21 



Methyl 11-(2-(1-homopiperazlnyl)ethyl]thlo^,1^ (Compound u): 

30 

The objective compound was obtained as colorless dl in a manner similar to Reference Example 11, 
using Compound j obtained In Reference Example 10 and homopiperazlne. 

NMR (CDCb, «,"ppm); 1.4~2.0(m, 2H), 2.4-3.1(m, 12H), 3.85(s, 3H). 5.02(s, 1H), 4.87 and 8.44(ABg, 
J « 12.9Hz, 2H). 8.75-a05(m. 7H) 
3S IR (neat, cm- 1 ): 2928, 1718, 1810, 1248, 1118. 1007 



Example 1 

40 Methyl 1 t-{2-(4-pheny l-1«piperazinyl)ethyl]thlo-6,1 1 -dihydrodibenz(b,e3oxepln-2-carboxylate (Compound 1 a): 

After 6.1 g of Compound j obtained In Reference Example 10 and 8.0 ml of 1*phenylpiperazJne were 
heated under reflux in 300 ml of ethanol for 7.5 hours, the solvent was distilled off under reduced pressure. 
The residue was extracted with 500 ml of ethyl acetate. The extract was washed in succession with 
45 saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous solution and dried 
over anhydrous sodium sulfate. Thereafter, the solvent was distilled off under reduced pressure. The 
obtained residue was subjected to silica gel column chromatography (eluent: hexane : ethyl acetate : 
triethylamJne =» 30 : 10 : 3). The resulting crude product was solidified with diethyl ether to give 3.1 g of the 
objective compound. 



Example 2 

Methyl 1 1 -{2-(4-phenyM -pi peraziny l)ethyl ]thio-8, 1 1 -d I hy d rodi ben z [b, ejoxepi n-2-carboxy I ate 9 dih ydroch loride 
55 (Compound 1a'): 

Compound 1a, 1J2 g, obtained in Example 1 was dissolved In 200 ml of isopropanol and 2 ml of 6 N 
hydrochloric addflsopropanol solution was added to the solution followed by stirring at room temperature for 
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2 hours. The solvent was distilled off under reduced pressure. The obtained crude product was recrystal- 
Hzed from IsopropanoJ to give 0.9 g of the objective compound. 

In Examples 3 through 7 below, the objective compound was prepared using Compound j obtained In 
Reference Example 10 and the corresponding plperazino compound In a manner similar to Example 1 . 



Example 3 

Methyl 1 1 «{2-[4-(4-fIuorophenyl)-1 -piperaziny1]ethy1]mio-6p1 1 -dIhydrodibenz[b,e]oxepin-2*carboxy1ate 

10 (Compound 8a) 

Example 4 

Methyl 1 1 ^4^2-methoxyphenyl-1i^pei^nyl)ethyl]thlo-6.1 1^hydrodlbenztb.e]oxepln-2<arboxylate 
is (Compound 9a) 

Example s 

MethyMH2^4-benzyl-1-plpe^ (Compound 11a) 

20 

Example 8 

Methyl 11-[2-(4-piperonyM^lperaan^^ (Compound 
15a) 

Example 7 

Methyl 1 HSH^dlphenylmethyi^l^lperazinyllethylimio-e.l 1 -dlhydrodlbenz[b l e]oxepin-2^carboxylate 
(Compound 16a) 

In Examples 8 through 14 below, the objective compound was prepared using Compound I obtained In 
Reference Example 10 and the corresponding plperidine compound in a manner similar to Example 1. 



35 Example 8 

Methyl 1H2-(4-pheny1-1iiIpertd (Compound 37a) 

Example 9 

40 

Methyl 1 1 -[2-(4-benzyH -piperidinyi)ethyl]thlo-e,1 1 -dihydrodlbenz(b t eloxepin-2-carboxyiate (Compound 38a) 
Example 10 

45 Methyi ll-[2W2(3H)^nzimlcto 
(Compound 47a) 

Example 11 

so Methyl 1 H2-(*phenyM4iydroxy^^ 1<lihydrcxjlbenz[b t eloxepln-2-cartw)cylate 
(Compound 50a) 

Example 12 

55 Methyl 1 1.[2^44»nzyl^hyotoxy-1^ 
(Compound 51a) 

Example 13 
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Methyl 1 H2^4K4^orobenzoy1)-1^pertdlnyi]ethylItWo-e ( 1 1^hydrodlb8n2tb,e]oxepin«2-carboxytate 
(Compound 53a) 



s Example 14 

Methyl 1 1 -[2-(1 -phenyM ,3 r 8-trtazasplrol4.5J 1-tfhydro<flben2tb.eIoxepJn-2-car- 
boxylate (Compound 58a) 

10 In Examples 15 through 17 below, the objective compound was prepared using the corresponding 
starting material n, p or r and 4-benzylplperidine In a manner similar to Example 1 . 



Example 15 

16 

Methyl 2^etriyt-2H11-2-<4**^ 
(Compound 41 a) 

Example 18 

20 

Methyl 5-(2-(4-benzyl-1 -plperidinyl)ethyl]thlo-1 0,1 1 -dlhydro-5H-dlbenzo[a l d Jcydohept8n-3-carboxylate 
(Compound 101a) 

Example 17 

25 

Methyl 5^2-(4^5e^2yl-^plpericfi^yl)ethyl5h]o- 5H<in^zo[a,dJcydohepten-3-carboxylate (Compound 103a) 
Example 18 

so Methyl (E.Z)-1 1 -{3-(4-benzyi-1-piperazlnyl)propylldene}-6 ( 1 1«dlhydrodtoenz[b > eIoxepln-2K:arboxylate 

(Compound WZ-QSa) 

The objective compound was prepared using Compound t obtained In Reference Example 20 and 4- 
benzylpiperldfne In a manner similar to Example 1 . A ratio of E/Z was 1 : 1 . 
35 In Examples 19 through 22 below, the objective compound was prepared using the corresponding 
starting material c or e and the corresponding plperazlne or plperlcflne compound in a manner similar to 
Example 1. 



40 Example 19 

Methyl (E)-1 1-[2^4-(4-fluoropheriyl-1-piperazlny1)ethyBdeneI-e.1 1-dihydrodlbenz(b,eJoxepln-2-carboxylate 
(Compound E-73a) 

45 Example 20 

Methyl (EZ)-1 1 -[2^4-(2-pyrfmldylH «p!perazlnyl]ethyildeneR 1 1 <lihydrodlbenztb^Joxepln-2K»rboxylate 
(Compound E/Z-76a) 

so Example 21 

Methyl (EHH2-{4-benzyMi>iperidInyl^ (Compound E- 

96a) 

55 

Example 22 

Methyl (EM 1 ^2W2(3HHwrulmldazoloi>1-yifc^ 1 -dihydrod!berTztb.e]oxepln-2-ace- 
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tate (Compound E-98a) 

Physfcochemlca! properties of compounds obtained In Examples 1 through 22 are shown tn Table 7*1. 
In Tables 7-1 to 7-5, symbol * in solvent for recrystalBzation means soBdlflcation by trttylation. 

6 

IS 
20 
2S 
30 
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40 

* 

49 
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Example 23 



1 H2-(4-PhenyM -piperazlnyl)ethyi3thlo-6,1 1^lhydrodibenz(b.eloxepln-2<arboxyllc add* monohydrate 
(Compound 1b): 

Compound 1a, 0.8 g, obtained in Example 1 was dissolved In a solvent mixture of 300 ml of methanol 
and 10 mi of water and, 80 mg of sodium hydroxide was added to the solution followed by heating under 
reflux for 4 hours. After allowing to cool, 4 N hydrochloric acid aqueous solution was added to the mixture 
to adjust pH to 7. The mixture was concentrated under reduced pressure. Precipitated crystals were taken 
by Filtration. After washing with water, 0.7 g of the objective compound was obtained as white solid. 

In Examples 24 through 30 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxeptne derivatives In a manner similar to Example 23. 



Example 24 

20 

1 1 -[2-[4-(4-RuorophenyM -piperaziny l)ethy I Jthlo-6,1 1 -dlhycfrodibenz[b,e Joxepln-2-cartoxy lie acid 
(Compound 8b) 

Example 25 

25 

1 1-[2-[4-(2-Methoxypheny^1-plperaziny1)ethyl]thlo-0 l 1 l<llhydrodibenz(b l eIoxepin-2^rboxytlc acid 
(Compound 8b) 

Example 26 

1 1 -(2«(4-BenzyM -plperazf nyi)ethyiflhio-6.1 1 -dihydrodtbenz[b t e]axepln-2^arboxyllc add • monohydrate 
(Compound 11b') 

Example 27 

1H2^4-PlperonyM^perazinyl)etM acid (Compound 15b) 

Example 28 

co 11 -{2-[4-(Dlpheny Imethy l)-1 -plperazfnyilethyl]thk>6, 1 1 -dlhydrodlbenz[b > e}oxepln-2-carboxy(lc acid 
(Compound 16b) 

Example 29 

45 1 1^^Phenyl-^plperldinylJethylJthlo-e.l 1<lihydrocBbenz[b ( e]oxepln^-cart>oxyllc acld # 0.5 hydrate 
(Compound 37b') 

Example 30 

so 1 1 ^-(4-Benzyl-1 -pjperfdlnyOethylJthlo-6.1 1 ^ihydrodlbenz[b,e]oxep1n-2-carboxylic acid (Compound 38b) 
Example 31 

Sodium 1 H2^4-BeruyM^lperldlnyl)ethy0thlo^J 1-dJhydrodlbenz[b,e]oxepin-2-carboxylate (Compound 
55 ZSb) 

Compound 38b, 45 g, obtained In Example 30 was suspended hi 500 ml of methanol and 5.3 g of 
sodium meth oxide was added to the suspension followed by stirring at room temperature for 4 hours. The 
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solvent was distilled off under reduced pressure. The resulting crude product was solidified with hexane to 
give 47 g of the objective compound 



Example 32 

1 1 -{2-{^2(3H>^enzimidazoten-1 -yl]pIperidIno]ethyl]thto-6,1 1 ^lhydrodib8n4b,e]oxepiri-2-carboxyflc 
acid *0.5 Isopropanol *0.5 hydrate (Compound 47b ): 

The objective compound was prepared by hydrotyzing Compound 47a obtained (n Example 10 m a 
manner similar to Example 23. 



Example 33 

Sodium 1 H2W2(3H)-Benzimlda2»l^ iHdlhydrodibenztb.eloxep^-carbox. 
yiate'2.5 hydrate (Compound 47b*) 

Compound 47b' obtained In Example 32 was converted Into the sod him salt In a manner similar to 
Example 31, 

In Examples 34 through 38 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxepine derivatives In a manner similar to Example 23. 



Example 34 

1 1 -[2-{4-Phenyl-4-hydroxy-1 - piperldlnyl)ethyl]tNo^J1^ add - 075 hy- 

drate (Compound 50b') 

Example 35 

1 1 -{2^4^en^h4^ydroxy-1^lperidirryi)ethyl]thio-8 l 1 1 HJihycfrocfibenz{b,e]oxepin-2-carboxyllc acid '0.2 
isopropanol (Compound 51b') 

Example 38 

1 1 •[2^4^4^hlorobenzoyl-1-plperidlnyi)ethy IJthto-8,1 1 -dihydrodibenr(b 1 e]oxepln'2-carboxy1ic acid ' 0.1 
isopropanol* 0.5 hydrate (Compound 53b') 

Example 37 

1 H2-(1-PhenyM ,3,8-triazaspiro(4,5^ecan-4-on-8-yl)ethylIthlo-e 1 1 l-dihydrodibenzfb.ejoxepln^-carboxyllc 
acid" 0.25 hydrate (Compound 58b ) 

Example 38 

2-Metfiyl-2-[1 1 -[2-(4-ben2yM -plperfdlny f)ethyl]thlo-e,1 1^hydrodlbenz[b,e]oxepln-2»y{]proptonat9 
(Compound 41) 



Example 39 

5^4-BenzyM^peridiny^th^ acid* 0.5 

fumarate (Compound 101b ): 

Compound 101a, 0.33 g, obtained in Example 16 was hydrolyzed in a manner similar to Example 23 to 
give 0.3 g of the corresponding Compound 101b. This compound was dissolved in 50 ml of acetone and 60 
mg of fumaric acid was added to the solution followed by stirring at room temperature for 2 hours. The 
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solvent was dlstiBed off under reduced pressure. The resulting crude product was recrystaiUzed from 
Isopropanol to prepare 0.14 g of the objective compound. 



s Example 40 

H2^4-Benzyl-1-plperidfnyl^^ acWO.5 fumarate # 0.5 

fsopropanol (Compound 103b'): 

io The objective compound was prepared using Compound 103a obtained In Example 17 In a manner 
similar to Example 39. 



Example 41 

13 

(E,ZH H3-(4-Benzyt-1 -piperazinyi)propylfdene}-6,1 1^irrydixxliben4b,e]oxer^rh2-carboxylte acid* 1 .5 hy- 
drate (Compound 85b'): 

The objective compound was prepared by hydrolyzing Compound E/Z-85a obtained In Example 18 In a 
20 manner similar to Example 23. 
A ratio of E/Z was 38 : 82. 

In Examples 42 and 43 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxepine derivatives in a manner similar to Example 23. 

25 

Example 42 

(E)-1 H2-{4-(4-Fluorophenyl)-1 -pfperarfnyijethylidene]-8,1 1 -dlhydrocflbenz[b,e]oxepln-2-carboxyllc 
add* Isopropanol* monohydrate (Compound E-73b) 

Example 43 

(E£MW214K2-PyrfmidylH^ add 
36 (Compound E/Z' 76b 

A ratio of E/Z was 85 : 15. 



40 Example 44 

(EM 1 -{2-(4-Benzyj-1-pipericnnyl)ethyildene]-6.1 1 -dihydrodibenz[b t eloxepin-2-acetlc acid '0.5 fumarate 
(Compound E-98b); 

46 Compound E-98a, 2.0 g. obtained In Example 21 was hydrolyzed In a manner similar to Example 23 to 
give 1.7 g of the corresponding Compound E-98b, This compound was dissolved In 200 ml of acetone and 
0.43 g of fumaric add was added to the solution followed by stirring at room temperature for an hour. The 
precipitated crystals were taken by filtration to give 1 .5 g of the objective compound. 

50 

Example 45 

(E)-1 1 ^2W2(3H)*enzimidazo^ 1^irrydrodibenz[b,e]oxepin-2-ac8tlc acid' 

monohydrate (Compound E-98b'): 

55 

The objective compound was prepared by hydrolyzing Compound E-98a obtained In Example 22 In a 
manner similar to Example 23. 
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Example 4a 

Sodium (EHH*[4^2(3HHten^ 
tate (Compound E-98b ): 

6 

Compound E-98b' obtained In Example 45 was converted Into the sodium salt in a manner similar to 
Example 31. 

PhysicochemlcaJ properties of the compounds obtained in Examples 23 through 46 are shown In Table 

7-2. 

w 
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Example 47 

5 

Methyl 1H2-(4<rfnTOmyl-l-pfperaztnyl)0thyllthio-6,l 1-dihydrodfb8n2[b,e]oxepln-2-carboxytate (Compound 
20a) : 

Compound k, 2.0 g, obtained in Reference Example 11 and 1.2 g of dnnamyl bromide were stirred in 
iq 100 ml of isopropanol for 4 hours at room temperature. The mixture was extracted with 300 mJ of ethyl 
acetate. The extract was washed in succession with saturated sodium bicarbonate aqueous solution and 
saturated sodium chloride aqueous solution. After drying over anhydrous sodium sulfate, the solvent was 
distilled off under reduced pressure. The obtained residue was purified by silica gel column chromatog- 
raphy (eluent hexane : ethyl acetate : triethylamlne ■ 10 : 10 : 1) to give 0.8 g of the objective compound 
T5 as pale yellow oil. 



Example 48 

20 Methyl (E)-1 1 «[3-{4-clnnamyM -plperazlnyiJethyHdenehe.l 1 -dlhydrodibenz[b,e]oxepin-2-carboxy late 

(Compound E«75a) : 

The objective compound was prepared using Compound s obtained in Reference Example 19 and 
clnnamyi bromide In a manner similar to Example 47. 
25 In Examples 49 and 50 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxepfne derivatives and then converting the hydrolyzate into the fumarate in a manner similar 
to Example 44. 



30 Example 49 

1 1 -t2-(4-CinnamyM -piperaziny [)ethy l]thio-6 r 1 1 «dlhydrodibenz[b.e]oxepin«2*carboxy He acid • difumarate • 0.5 
hydrate (Compound 20b') 

35 Example 50 

(EH 1-[3-<4-Clnnamyl-1-piperazinyl)ethylidene>6 < 1 l-dihydrodibenzlb^joxepin^-carboxylic 
acid'difumarate , 0.5 hydrate (Compound E-75b') 

co Physicochemical properties of the compounds obtained In Examples 47 to 50 are shown In Table 7-3. 
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Methyl 1 1 K2^4^4-fluoropheny1sulfonyl>-1 ^iper8zinyl)sthyllthlo^6,1 1 ^Jihydrodlbenz[b,ejoxepin-2<arboxy1ate 
(Compound 22a): 

Compound k, OA g, obtained in Reference Example 11 was dissolved In 50 ml of pyridine and 0.5 g of 
5 4-ftuorobenzenesulfonyl chloride was added to the solution followed by stirring at room temperature for 2 
hours. The solvent was distilled off under reduced pressure. The residue was extracted with 200 ml of ethyl 
acetate. The extract was washed in succession with saturated sodium bicarbonate aqueous solution and 
saturated sodium chloride aqueous solution. After drying over anhydrous magnesium sulfate, the solvent 
was distilled off under reduced pressure. The obtained residue was subjected to silica gel column 
70 chromatography (eluent; hexane : ethyl acetate : trlethytamlne « 50 : 20 : 1) to give 0.6 g of the crude 
product The crude product obtained was recrystalllzed from Isopropyl ether to give 0.4 g of the objective 
compound. 

In Examples 52 and 53 below, the objective compound was prepared using Compound k and the 
corresponding aulfonyl chloride compound In a manner similar to Example 51. 

Example 52 

Methyl 1 1-[2'[4-(styrylsulfbnyl)*1-plp8razlnylIethyllthIo-e,1 1-dlhydrodtbenz[b,e]oxepin-2-carboxy1ate 

20 (Compound 24a) 

Example 53 



25 Methyl 1 1 -[2-[4-(2-thtenylsulfonyl>1-plpera2lnyl]ethylIthlo-8,1 1-dihydrodlben2[b i eIoxepin-2«carboxy1ate 
(Compound 25a) 

In Examples 54 and 55 below, the objective compound was prepared using Compound k and the 
corresponding acid chloride compound in a manner similar to Example 51. 

30 

Example 54 

Methyl 1 1 ^^A^trlmethoxybenzoy l)-1 -piperazinyllethy IJthio-6, 1 1 -dlhydrodibenz[b ( e]oxepin-2-carbox- 
35 ylate (Compound 27a) 

Example 55 

Methyl 11-[2^(dnnamoylHlriperaziny1]ethy (Compound 
40 28a) 

Example 55 

Methyl 1 1 ^4-(phenoxycaibonyl)-1-pipera2lnyiIethyl]thio-6 l 1 1-cfihydrodlbenz[b,e]oxepin-2-carboxytate 
4s (Compound 30a): 

Compound k, 2,0 g, obtained in Reference Example 11 was dissolved in 100 ml of Isopropanol and 0.75 
ml of phenyl chtoroformate was added to the solution followed by stirring at room temperature for 4 hours. 
The solvent was distilled off under reduced pressure and the resulting residue was extracted with 200 ml of 

so ethyl acetate. The extract was washed In succession with saturated sodium bicarbonate aqueous solution 
and saturated sodium chloride aqueous solution. After drying over anhydrous magnesium sulfate, the 
solvent was distilled off under reduced pressure. The obtained residue was subjected to silica gel column 
chromatography (eluent; hexane : ethyl acetate : trlethylamtne = 50 : 30 : 1) to give 1.7 g of the crude 
product The crude product obtained was solidified with Isopropyl ether to give 1.6 g of the objective 

56 compound. 



Example 57 
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Methyl 1 1 -[244-{benzyioxyc8rbony1)-1 -pfp8rarinytIethyl]tMo-6J 1 ^hydrodlben2tb,e]ox©pin-2-carboxylate 
(Compound 31a) 

The objective compound was prepared using Compound k and benzyl chloroform ate In a manner 
6 similar to Example 58. 

In Examples 58 and 59 below, the objective compound was prepared from Compound s obtained In 
Reference Example 19 and the corresponding sulfbnyl chloride compound in a manner similar to Example 
51. 

70 

Example 58 

Methyl (EH H2-[4^styryteulfonylH acid 
(Compound E-78a) 

76 

Example 59 

Methyl (E)-1 1 -[2-[4-<2-thieny IsulfonylH -prperazlnyllethy lidene-6, 1 1 -dihydrodiben2[b,eloxepin-2-carboxy lie 
acid (Compound E-79a) 

20 

Example 80 

Methyl 1 1 H2-[4-(1 -naphthalenesurfonyl)-1 -homoplperazinynethyljthlo-e, 1 1 -dihydrodlbenz[b,e)oxepin-2-car- 
23 boxy lata (Compound 34a): 

The objective compound was prepared using 1.4 g of Compound u obtained In Reference Example 21 
and 1.0 g of 1-naprrthaJenesurfonyl chloride in a manner similar to Example 51. 

Physlcochemical properties of the compounds obtained in Examples 51 to 80 are shown in Table 7-4. 
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Elemental analysis (%) 
Upper columns found 
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In Examples 61 through 63 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxeplne derivatives fn a manner similar to Example 23. 

Example 61 

1 1 ^4-<Styryl8ulfonylH -p [perazi ny I ]sthy I 1 1 ^hydrodibenz[b.e]oxepin-2-cartooxy lie acld # 0.S hydrate 
(Compound 24b ) 

Example 62 

1 1-t2^4K2-Tli!enyl8ulfonylH-pIperazlnYlJethyt]tWo^ i 1 1<iihydrodibenztb f e}oxepln-2<arboxylic acid'0.5 
lsopropanol*dihydrate (Compound 25b ) 

Example 63 

1H2^2A4-TrimethoxybenzoylHi>^ acid 
(Compound 27b) 

Example 64 

I H2^4^2 > 3 i 4-Trimethoxybenzoy^>^p[perazlnylI^hyllthio^,1 1-<fihydrodibenz[b ( e]oxepin-2-cartx»y1ic acid* 
monohydrochlorlde • 1 .1 hydrate (Compound 27b') 

The objective compound was prepared as the hydrochloride from Compound 27b obtained in Example 
63 in a manner similar to Example 2. 

In Examples 65 through 68 below, the objective compound was prepared by hydrolyzing esters of the 
corresponding oxeplne derivatives in a manner simitar to Example 23. 

Example 65 

I I «[2-t4-{Clnnamoyl)-1 -plperazlnyi JethylJthlo-6,1 1 Kflhydrodlbenz(b i e]oxepin-2-carboxyiic acid (Compound 
35 28b) 

Example 66 

1 1 -[2«{4-(Benzyloxycarbonyi)-1 jplperazinyllethylJthio-6,1 1 ^ihydrodibenz[b,e]oxepirv2-carboxyllc 
40 add.dihydrate (Compound 31 b '): 

Example 67 

(EHH2-{4-(Styrylsuifon^^ acld'0.1 
45 lsopropanol'0,1 hydrate (Compound E-78b') 

Example 88 

(EH 1 -[2-[4-<2-Thienyteu(fonyl)-1 -pi[*erazinyl]ethy Ildeneh6,1 1 -dlhydrodibenz[b.e]oxepln-2-cart)oxy lie 
50 acid'0.5 hydrate (Compound E-79b') 

Physicochemicai properties of the compounds obtained in Examples 61 to 68 are shown in Table 7-5. 
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Pharmaceutical Preparation 1 Tablet 

5 

A tablet having the following composition Is prepared in a conventional manner. 



Compound 1b 


100 mg 


Lactose 


60 mg 


Potato starch 


30 mg 


Polyvinyl alcohol 


2mg 


Magnesium stearate 


1 mg 


Tar pigment 


trace 



1$ 

Pharmaceutical Preparation 2 Powder 
20 Powders having the following composition are prepared In a conventional manner. 



Compound 38b 


100 mg 


Lactose 


300 mg 



Pharmaceutical Preparation 3 Syrup 

Syrup having the collowing composition is prepared in a conventional manner. 



Compound 33b' 


100 mg 


Refined sugar 


30 mg 


EthyJ p-hydroxybenzoate 


40 mg 


Propyl p-hydroxybenzoate 


10 mg 


Strawberry flavor 


0.1 cc 


Water is added until the whole 


volume is 100 cc. 





Pharmaceutical Preparation 4 Tablet 

A tablet having the following composition Is prepared in a conventional manner. 



Compound E-78b 


100 mg 


Lactose 


60 mg 


Potato starch 


30 mg 


Polyvinyl alcohol 


2mg 


Magnesium stearate 


1 mg 


Tar pigment 


trace 
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Pharmaceutical Preparation S Syrup 
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Syrup having the following composition is prepared In a conventional manner. 



70 



15 



Compound E-78b' 


100 mg 


Refined sugar 


30g 


Ethyl p-hydroxybenzoate 


40 mg 


Propyl p-hydroxybenzoate 


10 mg 


Strawberry flavor 


0.1 cc 


Water Is added until the whole 


volume Is 100 cc. 





While the Invention has been described in detail and with reference to specific embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



Claims 

a, 1 . A tricyclic compound represented by formula (I): 



25 



<gV b 



r 



I! 2 n NCH-J ' 




'2'p 



(G A )g A 



( I) 



30 



36 



wherein 

--represents single bond or double bond; 
Xi-Xa represents -CH 2 0-. 



(0) A 



50 



wherein i represents 0, 1 or 2 ( -Chb-CHs-, or -CH=CH»; 
W represents -S- or = CH-; 
n is 1, 2, 3, or 4; 

one of R A and R B represents hydrogen and the other represents -Y-M wherein Y represents single bond, 
-CR'RP-fCHaW, or -CR^CRHCHaW wherein each of R 1 and R? independently represents hydrogen or 
lower alkyi and m is 0, 1 , 2, 3 or 4, in which the left side of each formula is bound to the mother nucleus; 
and M represents -COOR* wherein R 3 represents hydrogen or lower alkyl, -CONFER 35 wherein each of R 8 * 
and R 86 Independently has the same significances for R 3 as described above, or tetrazolyf; 
each of Q A and Q* independently represents tower alkyl. halogen, hydroxyl, or lower alkoxyl; 
each of g A and g 8 Independently represents 0, 1 , 2 or 3; 

Z represents ^N-E^Q wherein E 1 represents single bond, -CO-. -COO- wherein the left side of the formula 
Is bound to the nitrogen atom, or -S0 2 -; and 

Q represents optionally substituted aryl, optionally substituted aralkyl, optionally substituted aralkenyl, 
aromatic heterocyclic group, or 
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0 



E -Q 



wherein L represents hydrogen, hydroxyl, or lower aBcoxy; E 2 represents single bond, -CO-, or -CH- 

6R 4 

wherein R 4 represents hydrogen or lower aOcyl; and 
Q has the same significance as described above; 
^C=CH-Q wherein Q has the same significance as described above; or 

0 



20 




p Is 1, 2 or 3; 

and a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1, wherein one of R A and R B represents hydrogen and the other 
30 represents -Y-CQOH. 

3. A compound according to claim 2, wherein Y Is a member selected from the group consisting of 
single bond, 

CH 3 

35 ~CH--, -CH- , -i- and -CH-CH--. 

* I J 22 

CH 3 CH 3 



40 4, A compound according to claim 3, wherein X1-X2 represents -CH2O, n is 2 and W represents -S-. 

5. A compound according to daim 3, wherein XiOfc represents -CH3O-, n is 1 or 2 and W represents 
=»CH-. 

6. A compound according to any one of claims 4 and 5, wherein Z Is 



^N-E X -Q or )c( 2 



and p Is 2 or 3. 

7. A compound according to claim 6, wherein Q represents optionally substituted aryl having 6 to 10 
carbon atoms, optionally substituted araikyl having 7 to 20 carbon atoms or optinally substituted aralkenyl 
having 8 to 18 carbon atoms. 

fL A compound according to claim 7, me optional substitutent on the aryl, araikyl or aralkenyl means 1 
to 3 substituents on the aromatic ring and the substituent(s) is/are Independently selected from the group 
consisting of lower alky I, halogen, trifluoromethyl, hydroxy*, tower alkoxyl and methylenes oxy formed 
together with the ortho-position of the aromatic ring. 
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9. A compound according to claim 6, wherein Q represents the aromatic heterocyclic group selected 
from the group consisting of furyl, thienyl, pyrldyl. pyrimidinyl. quinolyl and Isoqutnolyl. 

10. A compound according to any one of claims 4 and 5, wherein p Is 2; and Z is ^ N-F-Q wherein & 
represents single bond or -SO?-. Q Is selected from the group consisting of optionally substituted phenyl, 
optionally substituted benzyl, optionally substituted benzhydryl, phenethyl, styryf, dnnamyl, thlenyl and 



NH 




11- A compound according to claim 10, which is selected from the group consisting of 
1 1 -[2-(4-pheny 1-1 -plperaziny l)ethyiBhlo-6,1 1 Kj^ydrodrbenz[b,e]oxepin-2-carboxyRc acid, 
1 1 -{2-{4-(4-fluorophenyl)-1 -plperBzinyl]0thyl]thio-6.1 1 -dlhydrodibenz[b f e]oxepin-2-carboxy He acid, 
1 1 -[2-[4-(2«methoxyphenyiH-pipera2inyl]ethylIthlo-6,1 1<lihydrodib0nz[b,e]oxepln-2-carboxylic add, 
1 1 -[2-(4-benzy 1-1 -plperaziny IJethyflthio-6,1 1-dlhydrodlbenz[b,e]oxepin»2*cart)oxyllc acid, 
1 1 -[2-t4-(2-thienyl8ulfonyi)-1 -plperazlnyiJethyQthio-6,1 1 -cflhydrodlbenzIb,e]oxepln-2-carboxyUc add, 
11-[3-(4-benzyl-1-piperazinyi)propylidene-6 f 1 1-dihydrocfibenzIb l eIoxepln-2-carboxylic add, 
1 1 -[2-[4-(4-fluorophenyl)pipera2lnyl]ethyl}dene]-6,1 1 -dihydrodibenzJb,eJoxepln-2-carboxy lie acid, 
1 1 -[2-(4-cinnamyl-1 -piperazlnyl)ethyfldanej-8,1 1 <jaiydrodibenztb,eloxepln-2-carboxy lie add, 
11-[2-[4-<8tyrylsurrwylH-p^ add and 

1 H2-(4-(2-trtierrylsuifonyi]h1i5iperazinyl]e1hylldenel-8,1 1-dihydrodlbenzlb,e]oxepln-2-carboxyl!c add. 

12. A compound according to any one of claims 4 and 5, wherein p is 2; and Z is 

' c V-q 



wherein L represents hydrogen or hydroxyl, E 2 represents single bond or -CO-, and Q Is selected from the 
group consisting of optionally substituted phenyl, optionally substituted benzyl, optionally substituted 
benzhydryl, phenethyl, stryl, dnnamyl, thlenyl and 

x 

-N NH . 




13. A compound according to claim 12, which is selected from the group consisting of 
1 1-l2-(4-pheny}-1-plperldIny0ethyllthlo-6,1 1<llhydredben2jb l e]oxeplri-2^arboxylic acid, 

1 1 -[2-{4-benzy 1-1 -piperidiny!)ethyl]thio-6,1 1 -d [hydrod lbenz[b,e Joxepi n-2-carboxy I ic acid, 

I H2-(4-benzyM-pipeddlnyi)ethyl]tW acid, 
2-methyl-2-[1 1 -[2-<4-benzyM -piperfdlnyOethylJthfo-e.l 1-dlhydrodibenz(b,e]oxepin-2-y1]proplonic add, 
1 1-{2-{4-(4-chlorobenzylH^ 1-dihydrodibenz[b t e]oxepin-2-cartoxyUc acid, 
2-methyl-2-[1 1 -[2^-(4-chlorobenzyJ)-1 -plperldlny IJethy i]thlo-B,1 1 -dlhydrodibenz(b,e]oxepln-2-y llproplonic 
add, 

I I -{2-(4-p(3H)-benzJmldazolorH -yl]piperidlno]ethy lltWo-6.1 1 -dihydrodibenz[b,eloxepin-2-carboxylic acid. 
11-{3-(4-benzyH-plperldfcnyl)propyQdeneJ-6,1 1-cHhydrodibenz[b,e]oxepln-2-carboxyltc add, 
lH2-(4^enz^-l-plperidinyl)ethyli^ add and 

1 H2-[4-[2(3H)-benzJmldazoto^ 1-dlhydrodlbenz[b,e]oxepin-2-acetlc add. 

14. A compound according to claim 1, wherein said salt is selected from the group consisting of acid 
addition salt, metal salt ammonium salt, organic amine addition saJt and amino add addition saft 
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15. A pharmaceutical composition comprising a pharmaceutical carrier and, as an active ingredient an 
effective amount of a tricyclic compound as defined by claim 1. 

16* A compound according to any of claims 1 to 14 usable as a medicament - 
17. Use of a compound according to any of claims 1 to 14 for the manufacture of a medicament having 
5 a thromboxane A2 antagonizing activity. 
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